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WASTE OF OIL AND GAS IN THE MID-CONTINENT 
FIELDS. 


By Raymonp 8S. BLaTcHLey. 


INTRODUCTION. 


During the month of December, 1912, the writer was assigned to 
investigate the past and existing waste of gas and oil in the Mid- 
Continent fields, which include the fields of Kansas, Oklahoma, and 
northern Texas. This report, which is the result of that investiga- 
tion, describes the general amounts and kinds of waste, and attempts 
to show the importance of conserving these natural resources. It 
does not present general rules and regulations for reducing the waste 
of gas and oil, except in two extreme cases, but suggestions are made 
that are intended to help the operator meet the situation. The 
right kind of cooperation should accomplish more than the enact- 
ment of drastic regulations. 

The time allowed for this investigation permitted only the most 
general study. Details of individual fields were obtained only in such 
places as are representative of those areas. This report is largely a 
general compilation of the data from each of the areas. 

The report deals with the waste of gas in Kansas, the waste of oil 
and gas in Oklahoma, including a summary of the past and present 
waste, the kinds of waste, and conclusions containing a number of 
suggestions for the conservation of oil and gas. The waste of oil is 
discussed very briefly and the discussion is confined to the waste in 
several areas in northeastern Oklahoma. In regard to the output 
of wells, as given in this paper, it must be remembered that the 
methods in use for measuring oil and, especially, gas give approxi- 
mate results, and in many cases the output is estimated. 
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WASTE OF GAS IN KANSAS. 
INTRODUCTION. 


The early development. of oil and gas fields in Kansas began with 
the search for gas near Paola. The results were satisfactory and soon 
the value of gas as a fuel was recognized. The main development of 
the gas industry began in the eighties and continued until within the 
last two or three years. 

There was no notable waste until high rock pressures and large 
volumes of gas were obtained in the southeastern part of the State. 
On the whole, with two or three exceptions, the gas has been reason- 
ably well conserved by extensive domestic and industrial use. One 
example of willful waste was in connection with the famous Caney 
gas well near the boundary line of Oklahoma and Kansas. This well 
is presumed to have produced 50,000,000 cubic feet of gas daily. It 
was allowed to burn openly for a long time, and was eventually 
capped by J. C. McDowell. The process is described by H. W. 
Talbott.¢ 

The principal present evident waste of gas in Kansas is due to the 
escape of ‘‘casing-head gas” from oil wells. It is estimated that the 
average producing oil well will yield about 300,000 cubic feet of 
casing-head gas a day. The actual amounts vary from nothing to 
1,000,000 cubic feet. Operators claim that shutting in the casing- 
head gas interferes with the yield of oil. Consequently many wells 
are not capped, only enough gas is utilized to provide individual 
leases with fuel or light, and surplus gas is wasted in order to main- 
tain the low pressure in the casing. However, the wells should be 
capped, the pressure increased by pumps, and the gas turned into 
the gas lines. 

The most important indirect phase of waste is the rapid decline of 
fields of originally high pressures and large flows, through exploita 
tion of the fields by the operating companies. This phase of the 
question is emphasized in the discussion of the leading gas areas of 
Kansas and by the comparative figures presented in Plate I. The 
larger part of the data compiled in this chapter, with the accompany- 
ing illustrations, is taken from Haworth’s report on the present 
gas supply, made to the Public Utilities Commission of Kansas City, 
Mo. The data collected by Haworth cover the period from the 
early developments to November 1, 1911, and is of the greatest value 


2 Talbott, 1. W., The burning gas well at Caney, Kansas: Eng. and Min. Jour., vol. 81, May 19, 1906, 
p. 345. 
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both as a record of the course of production in the field and for its 
bearing on the decline of production in other fields. It must be 
borne in mind that the information in most cases deals with only a 
part of the wells of each field, or such as was available by a brief 
field study. The results, however, are in all cases closely representa- 
tive of each field. The report does not cover all the pools of the State, 
but deals principally with the three most important ones—the Iola, 
Vilas, and Independence pools. Others of less significance are treated 
more briefly. 
THE KANSAS FIELDS. 
IOLA FIELD, 


The Iola field is 14 miles long and lies chiefly in Tps. 24 and 25 S., 
Rs. 18 and 19 FE. Gas was discovered in this field by prospectors for 
coal. Actual development did not begin until 1885. At this time 
the yield was small and the consumption entirely local. The regu- 
lar Iola sands were discovered in 1893 at a depth of 850 feet. The 
development was rapid and the sands were found to begin at a depth 
of 835 to 975 feet, with thicknesses of 1 to 85 feet. The sands are 
interbedded in the Cherokee shale of 500 feet thickness and are of 
medium coarseness. The porosity allowed large volumes of gas to be 
present with correspondingly low rock pressure. The volumes of gas 
ranged- from 5,000,000 to 22,000,000 cubic feet per well. These 
sands yielded about 8,000,000 cubic feet of gas daily with a rock 
pressure of 315 pounds per square inch, which eventually proved to 
be near the average daily yield for the field. 

The Iola field was the first great Mid-Continent pool. The large 
waste from the first wells and other losses can hardly be estimated. 
Investigations indicate a loss of not less than one-half billion cubic 
feet. 

Many manufacturing interests centered at Iola after the field had 
been placed under control and gas was ready for the market. Gas 
was used in zine smelting, in the manufacture of sulphuric acid, in 
cement and brick plants, as a fuel for gas engines and boilers, and for 
domestic use. In fact, the gas from this field has never been piped 
out for use elsewhere. Up to November 1, 1911, 1,129 producing 
wells had been drilled, with 893 abandoned and 236 active at that 
date. The following figures, by Haworth, of a few of the wells 
present the proportionate rate of decline: 


Decline in rock pressure of some of the Iola wells. 


i | September 
Orig , 
| iginal. | 1911. 


Number of wellsicicascs ceeectcst cts cc eee seed es aad aisd sted seep ae sd Sosa set | 7 21 


Average rock pressure per well .......-..-..-.:-.-.---- pounds per square inch. 309 | 42.5 
Average rock pressure of 14 selected wells..............0.20 00002 ce ese eens (ee Ree 60.8 
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Decline in volume of some of the wells in the Iola field. 


Original, | September, 
Number of wells... ... Ser ONT eeE eo ees Serer Te CR eee | 7 19 
Total volume. ....... ubic feet... 48,500,000 7,779, 000 
Average volume per we!! «s='0. 6, 928, 000 400,000 
AVerate volume Of 14 Walls. cscs ccecysct sccm cacsedaeass eFROd ITS esa eee GOs s>< chscassese st H 535, 000 
BEBE 7 rere saaeTEi Thee 
sine Bisel tedden ee eeeteeee eee 
as) 2 SBS es eReee Peeee es att a 7 3 
fel sidiseefetasten fan tae” (te 
T fi Ss 
HH 
peeesE: 
eoaces eg 
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The importance of this field as a producer is past, as indicated by 
the above table, Plate I, and figure 1. The daily consumption from 
1901 to 1906 was at least 75,000,000 cubic feet, which was greatly in 
excess of the most economical yield and impaired the life of the area. 
As a result the decline was very rapid. The demands of extensive 
manufacturing interests for fuel quickly drained this field; whereas 
if the daily yield had been reduced to 30 to 40 per cent of the capacity 
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of the wells, the demand being decreased in proportion, the life of the 
field would undoubtedly have been extended 10 to 15 years. The 
quick drain of the area increased the possibility of drowning the 
field by salt water, which fills the lower strata and retards the move- 
ment of the oil and gas through the sands. Both the excessive con- 
sumption of gas and the drowning of the remnants of the field are 
due to the greedy exploitation of the field by the operators concerned, 
and therefore come under the head of loss or waste. The problem of 
preventing waste in this manner is one of grave importance. 


HUMBOLDT FIELD. 


The Humboldt field lies round about Humboldt. The main produc- 
ing part extends 8 to 10 miles east and southeast of Humboldt. One 
well with a daily capacity of 15,000,000 cubic feet was drilled near 
Chanute. Since 1903, many good wells have been drilled, with excel- 
lent pressures and volumes of gas. The supply has so diminished that 
the field is at present abandoned. 

The first well in 1903 is said to have produced 9,500,000 cubic feet 
of gas daily with a rock pressure of 300 pounds. A new well, on the 
same farm, in 1905 produced 2,500,000 cubic feet of gas at a rock pres- 
sure of 127 pounds. In 1910 a new well was drilled to 52 feet of 
coarse sand and found no gas. 

The initial pressure of the wells of one company was 350 pounds, 
while to-day the pressures of the same wells are 40 to 80 pounds and 
the yields are 100,000 to 400,000 cubic feet. (through a 2-inch pipe) 
in 24 hours. This company has adopted the plan of connecting all its 
wells and thus equalizing the pressures. This adds to the life of the 
weaker wells. One-half to one-inch pipes are placed in the wells, ex- 
tending to the bottom, which serve by gas pressure to jet salt water 
from the wells. 

Hundreds of wells have been drilled in this field with volumes from 
1,000,000 to 10,000,000 cubic fect, but the larger wells were used too 
quickly and within three years they were exhausted. At present the 
industrial concerns of near-by towns are using gas from the Oklahoma 
fields, as their own supply is inadequate. A large gas company oper- 
ating in this field drew a much larger amount of gas from the field than 
did the local consumers. 

The comparative figures of original and present volumes and rock 
pressures are given by Haworth as follows: 


Decline in rock pressures of wells in the Humboldt field. 


| Septe 
Original. ie Salad 
Numberol wellisus: sas -gecssazacasehtas oats ch iacbssauesasararerese teat ieee 99 149 
Average rock pressure per well. ..........--.------+--- pounds per square inch. 295 37 
Ona velba paw dees 71 


Average rock pressure for 79 Wells ..........2.000cceeeseeeeceseeeeusereees 
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Rock pressures of wells of a large company. 
Number of Welly 1. sce sssgs.2 36h eag ote dase batrinaae gaskeloescae 35 
Average rock pressure per well ase eae owe pounds per square inch.. 44 


Decline in volumes of wells of the same company. 
Original. [sentember, 


Nuinber. of wellat cssc0s.52.a5e0 cise 95 149 
Total VOlWME S20 oo. 5a oF tp cade bee Se koe cu ..| 286,900,000 | 20,020,000 
Average volume per well.... fsawomes 3,020,000 134, 400 
Average volume be 19 WONT so Teaser eens once ne Pate Oes Leb aa eae ew pCa tee AOF8s T1SSCedenemeee 270, 540 


CHANUTE FIELD. 


The early development of the Chanute field took place immediately 
east of the town of Chanute. The wells produced about 5,000,000 
cubic feet of gas a day. A pool was opened about 9 miles northeast 
of Chanute, the first wells showing rock pressures of 300 pounds and 
volumes of 1,000,000 to 15,000,000 cubic feet a day. The average 
volume for 40 gas wells in the area was 3,000,000 cubic feet a day. 
About two-thirds of these wells are now active, with 40 pounds rock 
pressure, a volume of 50,000 to 300,000 cubic feet a day, and a 
working pressure of 25 to 27 pounds in the field. 

Another pool was opened in 1910 about 64 miles southwest of 
Chanute. Twenty wells were drilled with rock pressures of 260 
pounds and volumes of only 500,000 to 3,000,000 cubic feet a day— 
an average of 800,000 cubic feet a day. These wells were connected 
to city lines October 20, 1910. By January 15, 1911, the pressure 
had decreased to 45 pounds. The volumes of the wells are variable 
and dependent on the thickness, coarseness, and porosity of the sand. 
In most of the pools, and especially in the Vilas pool, the sands 
lie deeper toward the west and the rock pressures accordingly become 
greater. The town of Chanute consumes about 5,000,000 cubic feet 
of gas daily during the cold months, and in January, 1913, there 
seemed to be enough gas for local consumption. 

The following figures compiled by Haworth show the decline of 
the field: 


Decline in rock pressures of wells in the Chanute field. 


Original. Septemiet, 


INifunitier OT NOUR. os 50s cas sie k eine cals Soees Sepab'sS ives) aon ah fs ¥esnevedanadionzeecsly 147 194 
Average rock pressure per Well. ..........--05seeeeeeeee pounds per square inch. . 262 53 
Averuge rock pressure for 97 palosisd WEB isaac isdstandocse eb ss aeions cove Osea |secconce fied 106 
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Decline in volume of wells in the Chanute field. 


Original. September, 


1911, 
Number of wells. 131 188 
Total volume... 251,300,000 | 32,217,000 
Average volume } -do.. 1,918, 320 171,300 
Average volume for 98 selected Wells... 2.22.22... cece ee cece ewe e eee ee UO. cc licccccnccces 328, 750 


VILAS FIELD. 


The Vilas field lies in Tps. 26 to 30 S., Rs. 16 and 17 E., tnus forming 
a long slender area 28 miles long and about 5 miles wide. The 
field rests upon a narrow anticlinal ridge. It merges into the Chanute 
and Iredonia-Altoona fields. The Vilas field has been one of the 
most productive pools of the Mid-Continent field, but is depleted to a 
great extent now. The first large gas well of Kansas, known as the 
Caubel well, was situated about 24 miles east of Benedict, in this area. 
This well is reported to have produced over 3,000,000,000 cubic fect 
of gas, which was piped 16 miles to Chanute and made a handsome 
profit for its owners, although sold at a very low rate. The well 
was permitted to flow openly for three weeks in the hope of obtain- 
ing oil. After it was capped it served Chanute for two years. 

An important gas company of Kansas drew heavily from this 
field. The waste has been very large, and in addition the wells of the 
company are now drawn almost to exhaustion (see comparative figures 
below), which has greatly affected the entire pool. There is sufficient 
gas left for local domestic use. 

The comparative pressures and volumes, according to Haworth, 
are as follows: 


Decline in rock pressures of wells in the Vilas field. 


Par Septem ber, 
Original, | 1911. , 
Ninrribser ot wells. cscs sins aes oes ofa r gee saa naa see ge ci gieg eine sess agesen'esaeed 78 77 
Average rock pressure per well 330 15. 
Average rock pressure for 56 selected wells........-.--.2+--0-+-222-222-2-5> GOs celine weigkawg 212 
Rock pressures of the wells of a large company. 
Numberif well: sos che25 cet chiahinwen tactcdstoss mene Seger esGciees 66 
Average rock pressure per well..........------2---2------ pounds... 28 
Average rock pressure for 64 wells................22..----2-- do.... 29 
Decline in volume of wells of same company. 
ran September, 
Original. iil, 


Number of wells... ... 44 
Total volume....... 
Average volume per 
Average for 55 selected well 
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FREDONIA-ALTOONA FIELD. 


The Fredonia-Altoona field lies between the towns of Fredonia and 
Altoona, in Tps. 28 to 308., Rs. 15 to 17 E. This field contained 
some large wells with rock pressures as high as 400 pounds and vol- 
umes ranging from 10,000,000 to 22,000,000 cubic feet a day. 
There are many large wells in this field of which data were not avail- 
able. Although the drain has been heavy, the field is still a good 
producer. 

Decline in rock pressures of wells in the Fredonia-Altoona field. 


September, 


| 
Original. 1911. 
Nausiber of wells: :occi5 os pecs sed tev ioncowsensaera eee seasevustey ouowaudesisiaase 128 177 
Average rock pressure per well eet pounds. . 301 52 
Averuge for 12 selouted Wells. 525. .o6 020 kk cack en cccctanasdaneieeebaswecs WOswcc|oac ne ccesnss 76 
Decline in volume of wells in the Fredonia-Altoona field. 
| ie | September 
| Original. | 1911. 
| 
Number Of wells: 5.0. < 50065 ses cevap eens evtds esky Subidb obey wen gneve stvevecav 81 97 
Total Vollmer: siscco5 n232a sce cubic feet. .| 248,750,000 29,540,000 
Average volume par well: 22264 -.deds crcuceoenes Webbs bee oad wh ara snee ees d0.:2. 3,070, 900 | 304, 500 
Average volume for 40 selected wells.................2-.-00200 200s eee eee GO imal icedesccesoet | 775, 000 


CHERRYVALE FIELD. 


The Cherryvale field lies east, southeast, and northeast of Cherry- 
vale. Gus was discovered in 1889 and soon became an important 
industrial factor. One large zine plant, at least seven brick plants, 
and a glass factory were established at Cherryvale and drew their fuel 
supply from the local fields. The growth of the town is emphasized 
by the difference in population—1,800 in 1890 and 5,572 in 1911. 
This field is now exhausted. The average daily consumption of 
Cherryvale and its business interests was 12,150,000 cubic feet. The 
wells of this field produced large volumes, but the rock pressures were 
small owing to the shallow depth of the wells. Several wells 600 feet 
in depth produced daily volumes of 5,000,000 cubic feet or more. 

The following figures indicate the decline of the Cherryvale field: 


Decline in volume and rock pressure of wells in the Cherryvale field. 


verage 
Averag Average 


Tock pres- Total 
Date. volume 
sure pe > : 
are Be i r well, volume 


Pounds. Cubic feet. | Cubic feet. 
Mat ACCS S a EER saa eavindes alee wees macs tees asaee nay peasants 221 2,500,000 | 107,532, 000 
Siskwcesecasesariies ds cseSh lll 1, 771,576 

g 


TUNE LAN, este uey 
June 1, 1909. ....2....... 
DUS 1s IOs secs hbase 


DNS VON s osatcherashe3—ta% <b absehesonas Sct Hebeca lees Sp Takes Sos 8 28, S10 


o Number of wells, 42. 


The decline of this field is further shown by the curves of figure 2, 
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LE HUNT FIELD. 


The Le Hunt field is situated in Tps. 31 and 32S., R.15 E. It 
merges on the south with the Independence field. The Le Hunt field 
originally possessed rock pressures up to 400 pounds, but the volumes 
of the wells were only 1,000,000 to 5,000,000 cubic feet a day. The 
wells were deep, hence the high pressures. There is a large cement 
plant situated at Le Hunt which has greatly exhausted this field and 


& 


& 


s 


s 


& 


8 


AVERAGE DAILY VOLUME PER WELL, CUBIC FEET 
Ss 


1910 1glL 


FiGuRE 2.—Curves showing the decline in volume and rock pressure of wells in the Cherryvale field. 


at present is using natural gas piped from Oklahoma. The following 
figures show the decline in pressures and volumes: 


Decline in volume and rock pressure of wells in the Le Hunt field. 


Average Average 
volume per] Total 
well. 


Date, volume. 


Pounds. | Cubic feet. | Cubic feet. 
382] 4,714, oer 89, 567, 000 
263 1 529, 


@ Date unknown; number of wells, 19. 
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INDEPENDENCE FIELD. 


The Independence pool lies north, southeast, and northwest of 
Independence in Tps. 32 to 348., Rs. 15 and 16 E. The first wells 
of the field were drilled immediately east of Independence. The rock 
pressures and volumes were light, and hence the life of the area was 
brief. The wells to the northwest are of greater depth and had high 
initial rock pressures, as much as 500 pounds in some cases. The 
largest wells were 3 to 6 miles south of Independence. The initial yield 


Fy 


s 
AVERAGE ROCK PRESSURE PER WELL, POUNDS PER BQUARE INCH 


AVERAGE DAILY VOLUME PER WELL, CUBIC FEET 
8 


1906 1907 1908 1909 1910 1911 
TIME, YEARS 


Ficure 3.—Curves showing the decline in volume and rock pressure of wells in the Independence field. 


of one well, now exhausted, was 40,000,000 cubic feet a day. In this 
area a daily flow of 10,000,000 cubic fect was accounted small. The 
average volume per well was probably more than twice as large. 
One of the large gas companies drew heavily from this field from 
1907. Pipe lines have furnished Joplin, Mo., with gas from this field 
since 1905. One large cement plant, a vitrified brick plant, several 
other brick plants, and several glass plants consumed 16,000,000 
cubic feet daily for a long time from the area. The company men- 
tioned above obtained 10 per cent of its supply from this field at the 
time it was visited. Because of the coarseness of the producing sand 
the drain has been rapid. The following figures show the decline 
of this field, which is graphically indicated by the curves in figure 3. 
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Decline in volume and rock pressure of wells in the Independence field. 


Average 


Average 
rock pres- | ., ke Total 
Date. aes per V bassin Per) volume. 
well, . 


Pounds. Cubic feet. Cubic feet. 
Original @: < vossedsiss wioseds sine kaos oc 8nscerseSsesce eget eeascesss 390 | 7,817,000 | 1, G64, 957, 000 
June 1, 1906... , 729, 


June 1, 1907... 375 
June 1, 1908... 323 
June 1, 1909... 229 
June 1, 1910... 129 
June 1, 1911 91 


@ Date not known; number of wells, 213. 
COFFEYVILLE FIELD. 


The Coffeyville field surrounds the town of Coffeyville and extends 
westward 8 miles to Tyro. The first area of development was under 
and about Coffeyville, but this area did not produce large quantities 
of gas. The chief gas area lies a few miles to the west. Many of the 
older wells of this field produced about 15,000,000 cubic feet of gas at 
a rock pressure of 400 pounds. Little information is available except 
on later wells. The field has been nearly exhausted in supplying 
gas for manufacturing use. Several of the factories in this area now 
use oil as fuel instead of gas. The early waste of gas from this field 
was very large. 

Information regarding 15 later wells gives the following results: 


Original volumes and rock pressures of 15 of the later wells. 


Average rock pressure per well. ... pounds per square inch.. 361 
Totalivolumesscicawccacsscasesesstaonseseceeale cubic feet... 58,524, 000 
Average volume per well.............--.------22e0- do.... 3, 903, 600 


The following figures show the rate of decline of the Coffeyville 
field: 


Decline in volume and rock pressure of wells in the Coffeyville field, 


Date. sure per |¥ olume per 
well. wel 


Pounds. Cubic feet. 

DUNE; 1008S. 5 saa csadscuhodgce ae tbnu cedctesedan'p ace oss ocqdeen eauldsg imen'gesacss 346 3, 900, 272 
June 1, 1907......... 275 3, 803, 640 
June 1, 1908. ........ 299 3,595, 588 
June 1, 1909......... 248 3,478, OSO 
June 1, 1910......... 102 2,716, 608 
PUNT, VOU ooo sc 5 Fats cise eee eSah dt sasacsyes saan cet eaceceseaeqtesssacteetetas 101 1, 105, 008 


—) 


CANEY FIELD. 


The Caney field lies east and southeast of Caney. It connects 
southward with the Copan field of Oklahoma. The wells of the Caney 
field are 1,500 to 1,700 feet deep. The rock pressures were corre- 
spondingly high, as much as 700 pounds per square inch in some 
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wells, and the volumes were large. The field, however, is limited in 
extent and was rapidly depleted. The daily consumption of gas at 


one time in Caney reached as high as 7,950,000 cubie fect. 


Information on the field was scant, but enough was obtained to 


present an idea of the original pressures and volumes: 


Original volume and rock pressure of wells in the Cancy field, 


Nuinber of Wells, -.csssewesvissssorcssasactcnngss cnaslecas 13 
Average rock pressure per well. ... pounds per square inch. . 490 
Total Vollmes: ss iccetiscs2tssceteeSeesetesc cubic feet.. 139, 028, 000 
Average volume per well...........--...2-22-eeeeee do.... 10, 694, 400 


8 


% 


AVERAGE ROCK PRESSURE PER WELL, POUNDS PER SQUARE INCH 


7,000,000 }~ 


6,000,000 | - 


5,000,000 | 


4,000,000 


3,000,000 }— 


AVERAGE DAILY VOLUME PER WELL, CUBIC FEET 


1906 1907 1908 1909 1910 1911 
TIME, YEARS 


Figure 4.—Curves showing the decline in yolume and rock pressure of wells in the Caney field. 


The decline of the Caney field is shown in the curves? of figure 4 


and by the following figures: 


Decline wm volume and rock pressure of wells in the Cancy field. 


Average 

Ra Average 

Date. A leg volume per 
well, well. 

J dexBae Pounds Cubic feet. 
une MNKs sett stncewawosey sends se vase nua en comune eoesgnessPacgsyeodens sheschens 523 | 12,789, 124 
June 1, 1907.22.20. 200, 528 | 13,797,027 
ied 1, i eaadee sae. o 540 9, 140,000, 
UNE'L, WW. ssccsccss< 243 2,865,000 
June 1,1910. . eecssscce 20) 1, 243, 200 
Jing 1, TO. A ccckeespc 150 314,000 


a The ascent of the curves is caused by new wells being added to the field in intermediate years, 
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MONTGOMERY COUNTY FIELD. 


The Montgomery County field includes the Caney, Cherryvale, 
Deering, Independence, Le Hunt, Sycamore, and Tyro pools. 

The following figures compiled by Haworth show the decline of 
the Montgomery County field as a whole: 


Decline in rock pressure and volume of wells in the Montgomery County field. 


im September, 

Original. 1911. 

Number of wells......... 681 389 
Average rock pressure per i 2 259 98.8 
Total volume................- Gees cubic feet. .|2, 531,458,000 | 462, 222,000 
do...... 3,717,000 1, 188, 000 


The following figures show the decline of the various pools of the 
Montgomery County field: 


Decline in yield and rock pressure of pools in the Montgomery County field. 


Year. 
1896 1906 1911 
Pool. 
Rock Rock Rock 
pres- | Volume. | pres- | Volume. | pres- | Volume. 
sure. sure, sure. 
Pounds.) Cubic feet. |Pounds.| Cubic feet. |Pounds.| Cubic feet. 
Can6y Soe cceccusdccteths Sactacseyastnowss 600 | 22, 400, 000 523 | 12,789, 124 150 
Cherry valeos7o: ssh-osscss tec sesitesseeet 180 | 8, 780,000 lll 1,771,576 8 
ts 5 6, 250, 000 346 | 3, 900, 272 101 
25a ai 5 9, 700, 000 382] 4,953, 024 108 5, 920 
21, 600, 000 429 | 14, S48 91 2, 289, 104 
3, 900, 000 263 1,! 4 143 100, 000 
2, 280, 000 306 40) 234 180, 000 
4, 300, 000 164] 2,091, 333 292 583, 038 


9,276,250 | 353 


5,312, 198 181 686, 984 


Some pools that have produced small quantities of gas are not 
included in the above table. These are two small pools east and 
west of Paola, and the Osawatomie, Garnett, Erie, New Albany, and 
Liberty pools. 

DISTRIBUTION OF GAS. 

The location of the pipe lines and the areas of distribution are 
shown on Plate II. These lines furnish gas to about 450,000 people 
in Kansas and 445,000 people in Missouri. About 250,000 consumers 
reside in and about Kansas City. 

The Mid-Continent fields supply gas to over 1,100,000 people. 
About 45 per cent of the general supply is consumed by factories, 
while the remaining 55 per cent is used for domestic purposes. In 
many of the areas, however, as high as 75 per cent is used locally for 
industrial purposes. 

3419°—14——_3 
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A large company first delivered natural gas to Kansas City Novem- 
ber 19, 1906. The northern Kansas cities, however, received gas in 
the autumn of 1905 from the territory north of Montgomery County— 
Allen, Wilson, and Neosho Counties. In 1907 the lines to these towns 
were extended into Montgomery County. The Oklahoma extensions 
followed in the fall of 1909. On November 1, 1911, the proportion- 
ate rate of supply was Oklahoma, 65 per cent; Montgomery County, 
Kans., 25 per cent; and Wilson, Allen, and Neosho Counties, Kans., 
10 per cent. The present rate of supply is about 75 per cent for 
Oklahoma and 25 per cent for Kansas. 

A single company during 1910 and 1911 sold gas from these fields 
as follows: 


Sales of a Kansas company during 1910 and first half of 1911. 


1910 First half of 


1911. 
Cubic feet. Cubic feet. 
ORISHA, ooo oc vss osmesiea ved sees bat shears Isp uaciese DATES sweeesiee” 8, 914, 000, 000 8, 208, 000, 000 
Montgomery County, Kans. ...-| 18,573,319, 000 6,050, 613, 000 
Wilson County, Kans................. . ..--| 4,375, 180,000 1, 699, 897, 000 


Allen and Neosho Counties, Kans | 1,814, 920, 000 $46, 288, 000 


POL 26234 cota sdghakeh sacatas beatae teanatwAakaele ae “33, 677, 419, 000 16, 804, 798, 000 


This company procured an additional 15,000,000 cubic feet a day 
from Oklahoma on December 9, 1912, and a like amount December 
15,1912. The total daily supply of these lines is about 60,000,000 
cubic fect, which is delivered to over 20 cities. The daily demand 
on this company in cold weather is 70,000,000 cubic feet. 

The average daily consumption of the towns of Kansas using large 
quantities of oil and gas is as follows: 


Average daily sag age ie Kansas towns, 


Population. 


7 ~| Consump- 
| tion, 
1890 | 1911 


Cubic feet. 
7, 954, 000 
2,15 


Caney 
Cherryvale 
Cotfey ville 
Deering. 
se gies 
Le Hunt... iw 3a 2 
SYCRMOLGs spare awa dadho ohare hens eader rca sarnantianntaoabicak | 

TL VIO GS snd cae eee ea FOSS SESE Lad odie Doce a Mabe Rebs Suita ae hai aRaste eee Sesh wa es Coe ) Fy 240, 000 


In order to meet the insistent demands for gas the producing terri- 
tory must be drained in excess of its normal capacity, to the detriment 
of total possible yield. The lives of the fields will be greatly short- 
ened by the drowning of the remaining gas through encroaching salt 
water. 
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MAP SHOWING PIPE LINES OF MID-CONTINENT GAS FIELDS AND AREA OF DISTRIBUTION IN 
1912. PIPE LINES ARE REPRESENTED BY BROKEN LINES. 
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PRESENT STATUS OF WASTE IN THE KANSAS FIELDS. 


The most evident careless waste of gas in Kansas at present (1913) 
is that of casing-head gas. It is almost impossible to estimate this 
waste, but it is probably not less than 3,000,000 cubic feet a day from 
the large number of active oil wells in the State. This gas comes with 
the oil directly from the seat of its accumulation and often is very 
rich in gasoline and other liquefiable constituents. The gas of some 
territories, however, is variable in its yield of gasoline. Natural gas 
from all producing fields should be analyzed to determine the possi- 
bility of extracting gasoline from it. If the possible recovery is large 
enough, the gasoline should be saved. In many of the present day 
gasoline plants, vacuum pumps are used to draw the casing-head gas 
from the wells. Wherever this method is employed the connections 
are all made tight and there is no possibility of waste. 

Kansas, by its past waste, offers a striking lesson in the damaging 
of gas areas by inefficient practice. Kansas has produced exceptional 
gas wells and contained several areas of immense total yield. In 
most cases the operating companies resorted to excessive drain of 
these fields to satisfy an ever-increasing demand for gas. Not only 
have the fields been depleted, but the exhaustion of the gas has been 
detrimental to the surrounding territory by causing invasion of the 
salt water which fills the beds underlying the oil and gas. The 
drowning of a field in this manner means abandonment, for move- 
ment of the gas from the porous medium in which it is found is pre- 
vented by the presence of the salt water, which has little or no move- 
ment and usually extends into the synclines. There should be an 
enforced law that only 25 per cent of the daily capacity of any gas 
field should be taken. This would give prolonged life to the fields. 
The capacity could be determined, perhaps, by applying stationary 
pressure meters and computing the volumes once or twice a week. 

The large number of industries that have been induced to come to 
towns near gas areas is another source of depletion to these fields, 
Smelters and such industries as cement, brick, and glass manufac- 
turing require immense amounts of fuel, and the assurance of large 
consumption gives rise to ridiculous prices for the gas per 1,000 cubic 
feet. Indeed, in early years many factories were established in local 
areas with the promise of free gas. The prices paid for gas in the 
industries has been as low as 1} cents per 1,000 cubic feet and scarcely 
ever more than 10 or 12 cents. The present average price (1913) is 
estimated to be 5 cents per 1,000 cubic feet. As natural gas is the 
cleanest and best natural fuel known to man, the highest use to 
which it can be put is that of household consumption. Therefore all 
natural gas should be sold at a minimum price of not less than 25 
cents per 1,000 cubic feet, and, where practicable, its use should be 
confined to domestic purposes. 
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It is estimated that about 2,500 gas wells have been drilled in 
Kansas with daily yields ranging from 500,000 to about 50,000,000 
(Caney well) cubic feet. The waste per well will probably average 
about 10,000,000 cubic feet. This does not include the waste of 
the first 5 days, unnecessarily allowed in each case for the capping 
of a gas well. At this rate the past waste of gas amounts to about 
25,000,000,000 cubic feet. In addition to this, a great number of oil 
wells have produced immense amounts of gas with the oil. In such 
a well at least 75 per cent of the gas has been wasted. It is not 
unlikely that the waste from this source is in excess of the casing- 
head waste. The following table gives the value of the natural gas 
produced in Kansas during the years 1889 to 1911:¢ 


Value of natural gas produced in Kansas, 1889-1911. 


Year. Value. Volume. 


Cubic feet. 


DOUG cco aca anaacas cts agate seCancswindehs oseacaemes ss bake eases oa oni 46, 609, SSS 


WASTE OF OIL AND GAS IN OKLAHOMA. 
INTRODUCTION. 


The extensive oil and gas pools of Oklahoma comprise the latest 
of the Mid-Continent fields. These pools have for the most part been 
developed within the last eight years. They lie chiefly in the north- 
eastern part of the State, near the towns of Lenapah, Nowata, Musko- 
gee, Copan, Bartlesville, in the Hogshooter area, and near the towns 
of Collinsville, Tulsa, Sapulpa, Tlamilton, Bald Hull, Morris, Schulter, 
Blackwell, Ponca, Osage, Cleveland, Cushing, Colgate, Wheeler, Loco, 
and Madu. 


a Oliphant, F. H., Mineral Resources of the United States, 1904, U. S. Geol. Survey, 1905, p. 782; Hill, B., 
Mineral Resources of the United States, 1911, U. 8. Geol. Survey, 1912, p. 283, 302, 
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The waste of oil is briefly discussed, as time did not permit of 
detailed investigation. The losses are limited almost entirely to the 
loss of the waste oil, which consists of sediment formed by the steam- 
ing of oil; the thick residue left after oil is ‘“‘cut’’ or emulsified with 
gas and salt water; the thick sediments formed by pumping; and the 
thick emulsion of water and oil. A further waste of oil is caused by 
evaporation after the oil reaches the surface and is placed in tanks. 

The waste of gas in the Oklahoma ficlds has been as great, if not 
greater, than that in any of the other fields in America. All of the 
fields except those in the extreme eastern part of the State have pro- 
duced exceptional quantities of gas. 

The greatest waste has been with the gas accompanying the oil or 
lying slightly above the oil and containing oil vapors. This may be 
termed ‘‘wet” gas. ‘‘ Dry” gas, on the other hand, is that from sands 
that produce gas alone and is free from oil vapors, or, rather, gas from 
typical gas wells. Two causes of gas waste are: First, where there is 
no market for the gas nor any immediate prospect of one the gas 
is allowed to escape openly; second, where gas occurs with the oil it is 
used to bring the oil to the surface. In the latter case, the oil 
is turned into “flow tanks,”’ and the gas is allowed to go to waste. As 
arule the gas accompanying the oil is rich in gasoline and the lighter 
hydrocarbons, the value of the waste products being thus increased. 

General investigations were made in each field, the time available 
not permitting detailed inquiries. The older areas were investigated 
by Haworth, and much of his data on them is presented. The later 
fields, such as Cleveland, Cushing, Bald Hill, and the Schulter pools, 
were visited by the writer and are discussed with respect to the 
waste that came under his observation. 


OIL WASTE. 
BARTLESVILLE POOL. 


The first pool visited was the Bartlesville, in the vicinity of Dewey. 
The oil in this area produces a heavy residue, which is allowed to col- 
lect in the receiving tanks, then drawn off and collected in a waste 
pit. Those operators who are particular of the condition of their 
properties cause the collected residue to be burned periodically. 
In many cases, however, the residue is allowed to flow over the retaining 
pit and down the gullies to the nearest stream. It often is allowed 
to run out of the waste pit and over the ground adjoining the tanks, 
where it is absorbed by the soil. After the lighter products are 
gone it forms a dirty, sticky mass. 

A sample of residue (Lab. No. 941) from the Dewey area was 
dipped from an open pit on sec. 21, T. 27 N., R.13 FE. The chemical 
composition is given in Table 1, 
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CLEVELAND FIELD. 


The newer portion of the Cleveland field, especially the Lauderdale 
pool, is about 6 miles southwest of Cleveland. The oil from this 
pool also yields much residue, caused by the oil being churned and 
emulsified by gas and water. Under such conditions the product 
can not be marketed until the oil is practically free of sediment. In 
several cases the flow pipes are turned into large pits, where the oil 
and residue separate by standing. The loss by evaporation is large 
in such instances. After the oil separates the remaining residue is 
burned. In some cases where the gas is wasted close by, the oil 
waste is not burned for fear of conflagration, and therefore is allowed 
to stand permanently. Evaporation continues until the mass has 
the appearance of a vat of grease. ‘ 

A sample of oil residue (Lab. No. 942) was dipped from the waste 
pit in the NE. } see. 1, T. 20 N., R. 7 KE. The chemical composition 
is given in Table 1. 

There was, perhaps, nearly 12,000 barrels of residue in the 25,000- 
barrel pit from which the above sample was taken. The lighter oils 
had been run off and the waste was standing until it could be dis- 
posed of with safety. 

The original Cleveland pool extends from Cleveland southward for 
several miles. The Cleveland sand in this field lies at a depth of 
about 1,600 fect. A sample of the oil was taken from well No. 13 
on reserved school land in the S. 4 NE. 4 see. 6, T. 21 N., R. 8 E. 
There are 14 wells on a lease of 240 acres. The production of No. 13 
was 40 barrels a day, while the lease production aggregated 300 
barrels a day. The chemical composition of the sample (Lab. No. 
944) of oil taken from the flow of well No. 13 is given in Table 1. 

The wells of this locality made considerable residue, which was 
allowed, in the case of this lease, to flow down a hillside from the 
tanks and into an open ditch. A sample of the residue was dipped 
from asmall pit in the path of the stream. The chemical composition 
of the sample (Lab. No. 943) is given in Table 1. 

A large open pit, containing thick residue, was observed on the 
southwest edge cf Cleveland. The pit is about 125 feet in diameter 
and contained about 25,000 barrels of the residue. The pit was built 
when the Glenn pool was opened and developed in 1906-7. The 
immense flow of oil from the Glenn pool required the full capacity of 
the pipe lines then in use. As a result, the Cleveland oil had to be 
stored temporarily. No runs of oil could be made, and since many of 
the wells had to be pumped, the oil was stored in the best manner 
possible. For this reason the Cleveland pit was built and about 
250,000 barrels of oil stored in it. Evaporation, however, quickly 
reduced the oil to a thick residue. A large portion of the mass was 
later shipped from Cleveland. The balance remained in the pit 
several years. 
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CUSHING FIELD. 


A sample of the excellent oil produced in the new Cushing field 
was taken from the No. 2 well, on the NW. } sce. 32, T. 18 N., R. 7 E. 
The Wheeler sand lies at a depth of 2,140 fect in this locality. Most 
of the wells of the territory produce abundant gas with the oil, which 
is allowed to carry the liquid to flow tanks. The chemical composi- 
tion of the sample (Lab. No. 945) is given in Table 1. 

The Cushing field does not make much residue, primarily because 
the field is free of water. When the water does come, through the 
exhaustion of oil and gas, it may be expected that the oil will be 
more emulsified and form residue. 


TABLE 1,.—Results of examination of samples of oil or residue. 


[R.S. Blatchley, sampler; W. A. Jacobs, analyst.] 


Laboratory NO... 5 ....5:522.00-c-ceeeeseces O41 92 943 4 945 
Specific gravity at 15° C......-.-. 22.2... + 9460 +9275 1.0370 | +8135 + 8365 
Degrees Baumé at 60° F......-...2.242---- 17.99 DOE Ne asexasapaxs 35. 97 37.36 
Constituents: 
Gasoline. <2... ccssc06c6esc0520 BECK *'lseacecseesas 3.4 1.8 0.2 
Lamp oils... 8.5 5.1 5.6 30.6 39.1 
Gubricnnts.23254222.5.s2-ticee's eae 36.4 40.6 6.5 42.6 39.3 
Paraflines and asphaltum....... C6 (eae 31.7 20.7 5.1 22.7 20.5 
Organic matter insoluble in gasoline 
Giaeues Ue odawaonmageasnstges 3.8 0.3 1.2 ehdase besos blagmt eonucdes 
BENG lsc ccs stewes age aes 1.3 1.0 Die. Vy cecesasyeeatissnaie cae e 
Distilling losses 0.7 0.5 0.6 0.8 0.9 
Water: 55.255 cescsepesis gsaeees 15.6 31.8 67.9 1.5 0.0 
100. 00 100.00 100. 00 100. 00 100. 00. 


Laboratory No. 941.—Frank Johnston lease, sec, 21, T. 27 N., R. 13 E., Washington 
county, Okla. Sampled December 6, 1912. Sediment and residue from bottom of 
receiving tanks. It is burned periodically, about once in two weeks, in an open pit. 

Laboratory No. 942.,—Lauderdale, N. E. 4 sec. 1, T. 20 N., R.7 E., Okla. Sam- 
pled December 16, 1912. 

Remarks.—‘‘ Waste product of oil, This lease produces 50 per cent of B. S.”’ 

Laboratory No. 943.—School land, S. 4 NW. }sec. 6, T. 21. N., R.8 E., Okla. Sam- 
pled December 16, 1912. Residue from pit. 

Laboratory No. 944.—School land, NE. 4 sec. 6, T. 21 N., R. 8 E., Okla. Sam- 
pled December 16, 1912. Pure oil from same sand and wells as Laboratory No. 943. 

Laboratory No. 945.—Wheeler No. 2 well, NE. cor. NW. } sec. 32, T. 18 N., R. 7 E. 
Sampled December 16, 1912. Oil of high gravity, 42° B., in the field. 

At the prevailing price of Kansas and Oklahoma crude oil, 70 cents a barrel, the 
value of the usable oils, the sand, water, etc., being deducted, would be as follows: 


Tighorsitory Nos. 2.20 osc sintcissd ens niejere 941 942 943 944 45 
Usable oils... ......... percent.. 78.6 66.4 20.6 97.7 99.1 
Val00.p.03....caney clic. .cCentas. 55,03 46. 48 14. 42 68. 39 69. 37 


PRESENT CONDITIONS IN THE OIL FIELDS OF OKLATIOMA. 


Time did not permit the taking of further samples of residue. 
Observations were made in most of the Oklahoma fields and the 
following pools were found to produce considerable residue: Osage, 
Nowata, Muskogee, Bald THill, Henryetta, Schulter, Tlamilton, 
Morris, and the Glenn pool. As one man confidently put it, ‘More 
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waste oil had run down the creeks from the famous Glenn pool than 
was ever produced in Illinois.” Such a statement, though perhaps 
far-fetched, conveys some idea of the immense waste that has occurred 
in this wonderful oil pool. The streams in the Glenn pool flow con- 
siderable salt water that has a very foul odor. Several smaller 
branches contained much oil waste. In most cases the oil waste is 
composed of an emulsion with water, which may be due to the fol- 
lowing factors: 

The wells are often drilled too deep and tap the water zone. 

The oil is ‘“‘cut”’ by inflowing water under high pressures. 

The wells are overpumped and the oil is roiled by churning. 

Gas may ‘‘cut” the oil, but it seems that this does not happen 
unless water is present and the process of emulsion is with a mixture 
of gas and water. 

In all cases the oil under such conditions is unfit for the market 
until after separation. As residue accumulates it is sometimes dis- 
posed of either by burning or allowing it to run down the streams. 
The amounts of residue produced in most fields is small in proportion 
to the quantity of oil, and the operator feels no inclination to save the 
residue as he does not have a ready or profitable use for it. 

In several of the newer fields many lease tanks containing oil were 
observed without protection of sheds or covers over the top. A con- 
siderable loss occurs by evaporation from such exposure. Tanks 
should be provided with sheds and tight covers to prevent oil evapo- 
ration during storage. A considerable part of the lighter products 
evaporates, especially in summer, and is allowed to escape. It is 
possible to condense these vapors in gasoline recovery. 

The disposal of residue by burning or otherwise is a useless loss. 
This product should be utilized. The utilization of oil waste and 
methods of accumulating, gathering, and transporting the product 
ought to receive careful attention. 


GAS WASTE. 
THE OKLAHOMA FIELDS. 
CALIFORNIA FIELD. 


The California field lies northwest of Lenapah in Tps. 27 and 28 
N., R.15 E. It was developed in 1911, and at present furnishes eon- 
siderable gas. The producing sand is fine grained and the wells are 
therefore of variable‘capacity. The following figures show the origi- 
nal pressure and yield of the field: 


Original yield and rock pressure of wells in the California field. 


Nim ber of wells: so d605,/5-0bkciasg eae deaatjeaena en gin age as 24 
Potalivoluimiesas se Soc Se wa Sees sunny Koen etea ek cubic feet... 82, 230, 000 
Average volume per well.........2...............-.-do.... 3,426, 000 
Average rock pressure per well... pounds per square inch. . 373 
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COPAN FIELD. 


The Copan field lies northeast of Copan close to the Kansas- 
Oklahoma line, in Tps. 28 and 29 N., R. 13 E. The eastern and 
northeastern part of this field was originally one of the greatest gas- 
producing areas in the United States. The famous Caney gas well, 
previously spoken of, lies in this area. The wells of the locality 
were deep, the rock pressures high, and the volumes large. The 
original rock pressures of this field were reported as between 450 
and 530 pounds. As the sand was very coarse, the drain was rapid. 
The field was so depleted that in August of 1911 the rock pressure 
had decreased to only 25 pounds. The original flow is said to have 
been 300,000,000 cubic feet daily, and in August of 1911 it was down 
to 100,000,000 cubic feet. There were about 125 productive wells 
drilled in the field, of which over half are abandoned at present. 
The rapid decline of the field was early augmented by the use of 
vacuum pumps. Water entered the oil strata and portions of the 
field are now (January, 1913) drowned. 

But little information concerning the early wells could be obtained. 
The following figures show the decline of the Copan field: 


Decline of rock pressure of wells in the Copan field. 


Original. Bee tere 
Number ol walls: cect tsles cause anes ate cteocs weialtncala end eds ottbw ele ier pureed 7 7 
Average rock pressure per well... 2.0... 02.2..200-00055 pounds per square inch. . 440 18 
Averuge rock pressure for 5 selected wells.............2-.22200eeeeeeee eee AO tecs]szs -isaeese 25 

Decline in volume of wells in the Copan field. 

Original. ee 
NWOT UE WOES 555505 055,50 045562 0k o355c8s Fa HAIR TOS NE Mey hide Weuerounteodan 6 6 
PStel WONG. 5.550 dec gts ce Ei ass Caress One FEV SSERE ao FE OTM TE cubie feet. .| 189, 422,000 5, 500, 000 
Average volume per:well:..255 522 .225c0fatscccas dots sczdsdea-dealetessoss do....| 31,570,000 916, 000 


BARTLESVILLE FIELD. 


The Bartlesville field lies in Tps. 25, 26, and 27 N., Rs. 12 and 13 E. 
This field includes the Dewey and Webber pools extending about 7 
miles northeast and the Osage lands 3 or 4 miles west. These pools 
are among the earliest discovered in Oklahoma. They originally 
showed medium pressures of gas, of which there is little or no infor- 
mation. Great quantities of gas were tapped in the Osage lands 
adjoining the Bartlesville area to the west and northwest. The gas 
and oil were close together, but the operators would have disposed 
of the gas had there been a common carrier and a market. The waste 
of gas from this area was very large. 

3419°—14——4 
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The present waste in the Bartlesville area is chiefly that of casing- 
head gas. The Dewey area was visited and a sample of “combina- 
tion” gas or that produced with the oil was taken from well No. 3, 
sec. 21, T. 27 N., R. 13 E., which had been drilled and shot two days 
previous, and at the time of the visit was blowing free through a 
2-inch tubing and had a rock pressure of 55 pounds per square inch. 
The gas and oil came from a sand at a depth of 1,3224 feet. The 
chemical composition and fuel value of this gas (Lab. No. 3146) are 
given in Table 2. 

A second sample (Lab. No. 3145) of casing-head gas was taken from 
well No.5 insec. 4, T. 26 N.,R.13E. There were 11 wells on this lease 
of 80 acres, all of which are producing casing-head gas under 15 to 
20 pounds rock pressure. Only one well, No.5, was shut in. It was 
connected with the power house, a large flambeau, and the pump- 
house. The remaining wells are open. All of these wells date from 
1906. They produced initially 1,000 to 1,500 barrels of oil a day. 
The accompanying gas, which was escaping freely at all the wells, 
had a rock pressure of 50 to 80 pounds. The lease is one of a large 
number in the area that openly permits the waste of a rich gas. The 
chemical composition and fuel value of this gas are given in Table 2. 

A small gas field lies east and southeast of Dewey. There are 
about 15 wells in this field, which yield a total volume of about 
20,000,000 cubic feet aday. The reck pressure in November, 1911, 
varied from 130 to 475 pounds, with an average of 300 pounds. The 
initial rock pressures were as high as 500 pounds, but the present 
(January, 1913) pressures are less than 150 pounds. Most of these 
wells furnished gas to a large cement plant at Dewey, which was 
consuming about 5,000,000 cubic feet of gas daily. This field will 
soon be exhausted at the present rate of use. 

One of the wells in the Osage district was blowing gas and oil at 
the rate of about 2,000,000 cubic feet a day and 40 barrels a day, 
respectively. This well produced, initially, about 2,000,000 cubic 
feet of gas daily from the Oswego limestone at a depth of 1,200 feet 
and between 4,000,000 and 5,000,000 cubic feet from another sand at a 
depth of 1,604 fect. This gas had been escaping forfour months, and it 
was estimated that 420,000,000 cubic fect of gas had already been lost. 
Tt was impossible to take a sample of the gas from this well because 
of the oil which was carried with the gas to a near-by flow tank. A 
sample of gas (Lab. No. 3176), however, was taken from an adjoining 
well of about the same depth, 1,630 feet. A considerable amount of 
gas was formerly wasted. At present this well is connected with the 
lease lines and the gas is used for power and drilling purposes. The 
chemical composition and fuel value of this gas are shown in Table 2. 

A second sample of gas (uab. No. 8175) was taken from this local- 
ity. This well is only 1,150 feet deep. The gas is casing-head gas 
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and is utilized for power use. Its chemical composition and fuel 
value are shown in Table 2. 

It was reported that other gas wells were wasting gas in this 
locality, but time did not permit taking more data. 


HOGSHOOTER GAS FIELD. 


The Hogshooter field lies along a narrow anticlinal ridge in Tps. 
24 to 26, R. 14 E. The gas area is about 14 miles long and 3 miles 
wide and is named from a small stream that passes near the locality. 
This field was opened several years after the oil development of the 
Bartlesville pool. When the field was opened there was no market 
for the gas, and an immense amount was wasted. In 1910, however, 
a large company entered the field, and since then this area has been the 
chief source of supply to the Kansas and Missouri districts. In fact, 
it is the largest of the Mid-Continent gas fields. Several companies 
operate in this field, one of which furnishes gas to Joplin, Mo. 

The Hogshooter field probably affords the most notable example of 
unwise exploitation in the Mid-Continent fields. The volume of gas 
available in this area led the large pipe lines to draw heavily from 
it. Some companies laid 18-inch lines into the field from Kansas. 
The field was rapidly depleted. Gas was taken from it without 
respect to the capacity of the wells or to the size, pressure, or facili- 
ties of other lines. The rapid depletion of the gas caused an inflow 
of salt water in parts of the field, and to-day the whole area is 
water bound. 

At the present time the demand for gas has led the larger com- 
panies to establish three large compressor stations near the field, and 
the gas is drawn from the wells and pumped out of the State. If 
the operating companies had agreed upon reasonable pressures, con- 
nected their lines mutually, and agreed to take only 35 per cent of 
the daily capacity of the field, it would not be flooded at the present 
time and its life would be extended many years. Jn certain parts 
of the field the heavy drain caused the salt water to show in some 
wells after one month of flow. In such a case only 35 per cent of the 
daily capacity of the field should have been taken instead of 85 per 
cent, as has been reported. 

The entrance of so many companies into the Hogshooter district 
reduced the rock pressure from 550 pounds in the winter of 1910 to 
355 pounds in July, 1911, and to 80 pounds in December, 1912. In 
July of 1911, 158 gas wells averaged about 8,000,000 cubic feet of gas, 
with a total output of probably 1,264,000,000 cubic feet daily. Dur- 
ing the cold weather of 1911 the rock pressure dropped at the rate of 
1 pound a day. This loss was not made up during the following 
summer. 
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When the field was opened, the wells had no salt water in them. 
After the general rock pressure had declined below 400 pounds, 
salt water began to show 
in large quantities. Fig- 
ures 5 to 8 show views in 
the Hogshooter district. 
Figures 6 and 7 show the 
field men relieving the wells 
and mains of water. Most 
of the wells are blown free 
of water each morning, this 
blowingsometimes taking as 
long as 20 minutes. Much 
gas is allowed to escape in 
this way. W. A. Johnson, 
of Bartlesville, stated that 
the waste in blowing off a 
gas well in this way is 
about 200,000 cubic feet 
for a 2-inch hole or 500,000 
cubic feet for a 4-inch hole. 
The amount is dependent on the amount of water in the well. 
With three compressor stations operating in this field, at a low 
field pressure of 80 pounds, 
the life of the area must 
necessarily be very short. 
It seems to be the object 
of the operating companies 
to secure all the available 
gas as soon as possible. 

Another man said that he 
observed wells in sce. 6, T. 
24N.,R.14 E., withoriginal 
flows as large as 30,000,000 
cubic feet daily. These 
same wells, as early as Octo- 
ber, 1911, had been drowned 
until only a bubble came 
up now and then through 
the water, which stood 
within sight of the top of 
the well. The water had 
drowned out a rock pres- 
sure of 580 pounds. In 
the north end of the Hogshooter ficld some oil has shown in the 
wells as the pressure decreases. 


FIGURE 5.—Biowing a gas well free of salt water. 


Ficure 6.—Blowing drip lines free of salt water. 
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The following figures from Haworth’s report show the rate of decline 
of the Hogshooter field. 


Decline of rock pressure of wells in the Hogshooter field. 


| 
Original. | cal rire 
Number Of oases. os sssrehediier sess s¥os Reds adbha sie aedecsen sed shdecestonchd 40 
Average rock pressure per well .. . 3 5 319 
Average for 36 selected wells 335 


Decline in volume of wells in the Hogshooter area. 


ae September 

Original. 19ll. 
Nounmiber.of well cits 24 hide S800 Soe a SeOt oF as Beencs praca dasesdeaws soaaee 58 58 
Total volume ............. E 919,330,000 | 538, 466, 000 
Average volume per well .....- fo.... 15, 850, 000 9,283, 900 
Average for 54 selected wells UG veal sseccsenateseo 9, 972, 000 


The Hogshooter field furnishes about 19,000,000 cubic feet of gas to 
three smelters in Bartlesville at a rate between 2 and 3 cents per 1,000 
cubic feet. A gas line extends from the north end of the Hogshooter 
field to Bartlesville and supplies that town, in addition to smelters, 
with gas at a flat rate of $2.50 for cook stoves and heaters and 15 
cents per light. The proportionate rate of consumption of gas in 
this locality is as follows: 


Ratio of industrial to domestic consumption of gas in Hogshooter district. 


‘Town. | Insta Domestic. 

Bartlesville 10 1 

Dewey. 6 1 

Collinsville... ........ 12 1 

Smaller towns....... 1 t 
1 
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Samples of gas were taken from a new $750,000 compressor station 
situated near the north end of the Hogshooter district (fig. 9). 
There are two general feed lines leading into this plant through which 
the gas is drawn. From here it is forced into the general feed lines 
that extend through Kansas. 

A sample was drawn from the intake gage on the Collinsville line. 
The sample (Lab. No. 3177) is representative of the gas from the 
Collinsville pool in Tps. 21 and 22, R. 14 E. The chemical composi- 
tion and fuel value of this gas are shown in Table 2. 

Another sample (Lab. No. 3178) was taken from the gage on the 
Hogshooter line and is representative of that field. The chemical 
composition and fuel value of this gas are given in Table 2. 
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COLLINSVILLE FIELD, 


The Collinsville gas area lies east and southeast of Collinsville in 
Tps. 21 and 22N., R.14 E. This field is not large, but its average 
original rock pressure was over 490 pounds, and the daily volume 
probably from 10,000,000 to 12,000,000 cubic feet. The drain, up 
to November, 1911, was 
light, as gas from other 
fields was supplied to Col- 
linsville and Muskogee. 
Since 1911, a pipe -line 
company and several large 
plants in Collinsville have 
caused a rapid depletion 
of the area. The present 
rock pressure is about 130 
pounds. There are 40 gas 
wells. Two smelters in 
Collinsville have used 
about 7,500,000 cubic feet 
of gas each a day during 
the past 14 months. The 
heaviest drain on the field 
took place in 1911. The 
field has been weakened 
to such an extent that 
pumps have been placed 
in the field to force gas to Muskogee, Wichita, and points in Kansas. 
The average depth at which gas is found is 1,210 feet, although small 
quantities of gas are found at depths of 360 and 890 feet. 

Haworth’s figures of the decline of the Collinsville field are as 
follows: 


Fiaure 7.—A large field meter in the Hogshooter gas area. 


Decline of rock pressure of wells in the Collinsville field. 


.o.) | September, 

Original. 1911. U 

NGMDEE OF WES. C5 cdi cies vee eecisindein ete cletas ees eesodacks cca sseenaasses ate | Ww 14 
Average rock pressure per well .........-.2-0-seeeeeeee pounds per square alan | 530 456 


Decline in volume of wells in the Collinsville field. 


Original Sener 


10 10 
188,014,000 | 152,900,000 
18,801,400 | 15, 290, 000 


Nom hee Ol WOE. s Sees oceradhantscaccsoetesta cana eiesesuken terseaseghadenomess 
Motel VOM! so oie 5,6 viase.c eaidiccelenusawisn ssi saccciecineices sabiewss acess s: cubic feet... 
do 
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OWASSA FIELD. 


The Owassa field lies immediately east of Owassa in T. 21 N., R. 
14 E. It was opened up in 1912. There were 14 active gas wells, 
and 4 new wells were being drilled. The total daily volume of this 
small field was about 64,000,000 cubic feet. A pipe-linecompany began 
operations in this field on October 8, 1912, and is drawing heavily 
on it. The average price obtained is 3 cents per 1,000 cubic feet. 
The original rock pressure of the field was nearly 400 pounds and the 
volume about 15,000,000 
cubic feet per well. The 
depth of the strata overly- 
ing the producing sand is 
850 feet. The wells show 
remarkable pressures for 
such a shallow depth. An- 
other company is operating 
in this field, and up to 
December 7, 1912, had 
drawn off about 40,000,000 
cubic feet of gas from 5 
wells. 

The gas from the shallow 
sands in this area was 
wasted while drilling for 
deeper producing sands was 
being done. This waste 
could have been avoided 
by use of proper methods 
of drilling. 


NOWATA AND ADJOINING FIELDS. 


The Nowata and adjoin- 
ing fields are called in gen- 
eral the ‘‘Shallow”’ field, as 
the sands are found at 
depths of 250 to 750 feet. The production of gas has been light in 
these fields. Small amounts of casing-head gas have been produced. 


Fiacure 8.—Interior of meter box showing record sheet. 


ADAIR POOL. 


The Adair pool lies in Tps. 25 and 26 N., Rs. 14 and 15 E., between 
the Hogshooter gas area and the Nowata oil fields. This area was 
recently discovered and is under development at the present time. 
Searcely enough gas to operate the drills has been discovered to date, 
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and it has been found necessary to pipe gas several miles from the 
south for this purpose. 

In some localities in Oklahoma many gas lines were seen to be 
leaking. They had obviously been laid quickly and carelessly. In the 
mains leading to the Adair pool three large leaks were observed, which 
were probably leaking from 100,000 to 150,000 cubic feet of gas a 
day. Similar conditions were observed in the Bald Hill and Schulter 
fields. 

It is highly probable that new gas areas will be opened between the 
Adair and Nowata fields and in the Osage lands, as the geologic 
structure is favorable for the accumulation of gas. It is also prob- 
able that should gas be found in any quantity little of it will be 


FiGURE 9.—A compressor plant. 


piped out of Oklahoma, as the supply will not exceed the local 


demand. 
BIRD CREEK AND FLAT ROCK FIELDS, 


No data were taken of these fields, as little or no gas yield has 
been recorded from the areas. The Osage lands in the southeast 
corner of the reservation and immediately west of the Flat Rock pool 
have produced large quantities of gas, much of which has been wasted. 
No detailed data could be obtained except that the waste was very 
large. Robert Wood, of the United States Geological Survey, reported 
that gas was escaping from a large gas well in sec. 13, T. 22 N., 
R. 10 E., east of Mominy. The well had been flowing some time, 
and an attempt was being made to cap it about December 15, 1912. 


TULSA FIELDS. 


The Tulsa gas fields lie east and west of Tulsa, extending 2 or 3 
miles in either direction. The gas wells east of Tulsa are capped and 
are furnishing gas to Tulsa. The wells are deep. The original rock 
pressures are as high as 500 pounds. The field is productive only in 
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places, however, and the sand is finer grained and less porous than 
that of the Collinsville area. The drain has been small on this area, 
as the larger pipe lines of the north have not extended their mains 
this far south. The surplus from this locality and other fields farther 
south will, in all probability, go into the lines which furnish gas to 
Oklahoma, Guthrie, Shawnee, and smaller towns. 

Several wells east of Tulsa have produced volumes of probably 
30,000,000 cubic feet aday. These wells are attached to pipe lines, and 
the gas is being utilized. Thesmall gas area west of Tulsa has been the 
seat of much waste in the past. W. A. Johnson reports seeing a well in 
this area that gaged 69,000,000 cubic feet of gas daily, which was 
allowed to run open. It was exhausted nine months later. Such a 
well could not have wasted less than 5,000,000,000 cubic feet of gas. 

The prevailing rate for gas in Tulsa is 16 cents per 1,000 cubic feet for 
domestic use and 3 to 7 cents per 1,000 cubic feet for industrial pur- 
poses. One company takes about 16,000,000 to 17,000,000 cubic feet 
of gas daily from the Tulsa and Glenn pool areas. The rate for this 
gas in the city of Oklahoma is 25 cents per 1,000 cubic feet for domestic 
use and from 10} to 16 cents for manufacturing purposes. There are 
two large packing plants in this city that use 3,000,000 cubic feet a 
day. 

Haworth presents some figures of the Tulsa areas that show the 
original pressures and volumes: 


Decline in rock pressures of wells in the Tulsa fields, 


Original. Bah ber, 
Number of: wellss< 26 t5a023 25 tested pa ccitas toyed saesd beds asnes sas bme Dawe hes taewds 17 17 
Average rock pressure per Well..............-0200-0005- pounds per square inch. . 527 94 

Decline in volume of wells in the Tulsa field. 

Original. separa ber, 
Number of WellS ssocccockcscancsss cela daca te gechcgec ct aeons seh san emasgan Bes gas 17 17 
Total voles, 3 a6 Vo caniacs anwar what odes a Dada too RS eos aabekaneas base cubic feet. .| 74,218,000 20,053,000 
Average Volume per Well. is.s55222 oc 50 9224s an sainsnvtgaatecwes seeneesteae do 4,365,000 1, 118, 000 


RED FORK AND SAPULPA FIELD, 
A small gas area lies between Red Fork and Sapulpa that offers 
some interesting data as reported by Haworth: 


Decline in rock pressure of wells in Red Fork and Sapulpa field, 


September, 
OL. 


Original. | 191 


Wureber of wellss/37..0 2522 3: ys acckee atode acs od aso oa eee Ee cw ees ee | 7 | 7 
Average rock pressure per Well...........-......2-2225- pounds per square inch. | 650 | 0 
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Decline in volume of wells in Red Fork and Sapulpa field. 


iota September, 

Original. | 19. 

Number olwalla t voc casteccsate saad pustaesstiaieh esata scme<rehecaast gins arab aeaets 7 7 
Total VOU MG sion scewaachetss sansa vdabes ceasaw da boasedabaseagleocseaga cubic feet. .| 78,000,000 0 


Avarige volume fen Well. 3.2 inasaccapevss degen ' tea ssuigeesayeye ten eretawe do....| 11, 142,000 | 0 


GLENN POOL. 


The Glenn pool lies in Tps. 17 and 18 N., R. 12 E., to the east and 
southeast of Sapulpa. This is one of the greatest oil and gas pools 
that has ever been developed. It was discovered in 1906, and from 
that time the development was fast. A number of the wells produced 
large volumes of gas, both from above and in the oil sand. It is 
estimated that not more than 50,000,000 cubic feet of gas was con- 
sumed outside of field operations, and that billions, perhaps as high 
as 50,000,000,000, cubic feet of gas was wasted. Many wells with 
initial volumes of from 10,000,000 to 30,000,000 cubic feet flowed 
wide open for periods of one to eight weeks. The amount used was 
negligible in proportion to the amount wasted. 

The present yield of gas from this area comes from the east side 
of the oil area and is found at a depth of about 1,400 feet. The 
strata dips west 35 to 40 feet per mile. Flows in the Glenn pool 
reported to have had original volumes of 30,000,000 to 70,000,000 
cubic feet, exhausted in three or four months. The figures were, 
however, probably only rough approximations. Within the last two 
years a pipe line company has been taking the gas from the wells 
that are shut in and are still producing. Figures 10, 11, and 12 show 
views in the Glenn pool. 

The present waste of gas in the Glenn pool is much Jess than it 
was and is confined chiefly to casing-head gas. Several lessees in the 
area have pumps attached to their wells and are drawing off the gas 
for gasoline extraction. 

A sample of gas was taken from well No. 6 in sec. 3, T. 17 N., R. 
12 E. The gas was flowing from an open pipe leading from the 
casing head (fig. 13). It was estimated that about 50,000 cubic feet 
of casing-head gas was escaping daily. The gas came from a depth 
of about 1,390 feet. The chemical composition and fuel value of 
this sample (Lab. No. 3215) are given in Table 2. 

A sample of casing-head gas (Lab. No. 3216) was taken from well 
No. 5 in the SW. 4 NE .} sec. 7, T. 17 N., R. 12 FE. All the wells of 
this lease are connected to lease lines, and the gas is used for power 
purposes. The sample was taken to indicate its value for gasoline 
extraction. The chemical composition and fuel value are given in 
Table 2. 

MUSKOGEE FIELD. 

The Muskogee field lies west and south of Muskogee. But little 

gas is produced and that is used for field operations. 
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FiaureE 10.—A view in the Glenn pool. 
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Figure 11.—A well in the Glenn pool. 


FIGURE 12.—Bird’s-eye view of a pipe line pumping station, 
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POTEAU FIELD. 


A small gas area of about eight wells lies near Poteau in Le Flore 
County. The average volume of the wells is about 2,000,000 cubic 
feet per day. The gas is used locally. 


BLACKWELL FIELD. 


The Blackwell field consists of a number of widely separated wells 
lying due north of Blackwell in Kay County. The wells in this field 
produce from 1,500,000 to 9,000,000 cubic feet of gas a day. The 
gas is all saved and is used locally. This field is well managed. The 
wells are spaced at considerable distance from each other, and the 
drain on the field is small 
in proportion to the capac- 
ity. Abundant oil seems 
to underlie the gas sand. 
This oil is being reserved 
until gas has been suffi- 
ciently exhausted to war- 
rant deeper drilling. 


PONCA FIELD. 


The Ponca oil and gas 
field lies south of the town 
of that name. The pro- 
ducing sands lie at depths 
of 500, 950, and 1,500 feet. 
The initial rock pressures 
of the wells vary from 375 
to 425 pounds. The rock 
pressures of the older wells 
are now between 75 and 
175 pounds. Several hun- 
dred million cubic feet of 
gas have been used locally at a rate of 25 cents per thousand cubic 
feet. Much of the Ponca gas is being piped at present to Arkansas 
City, Kans., where it is sold to a Kansas company. 

The gus has been found with the oil in this area, and its saving has 
been madecompulsory. It is stated that oil and gas can be separated 
by using double thicknesses of rubber on disk packers, if the packers 
are properly set. The Ponca operators have successfully used such 
packers. 

The thoughtful operators will pack their gas back into the rock and 
conserve it for future use if a ready market is not at hand. It is 
literally bottled up in this fashion. One oil company, of Ponca City, 
has had complete success in this respect. 


FIGURE 13.—Waste of casing-head gas. 
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OSAGE FIELD, 


The Osage field lies northeast and southeast of Osage Junction, 
Osage County. Probably the most willful waste of gas in the Mid- 
Continent fields has taken place in the Osage lands near this locality 
and in the adjoining Cleveland field. The operators maintain that the 
gas is in “‘combination”’ with the oil and must necessarily be wasted 
to obtain the oil. In reality, most of the gas from this area comes 
from a sand bed 12 feet above the oil zone. This could be saved by 
employing proper methods of drilling. Little gas really occurs with 
the oil. There is not a well in the locality but that will produce from 
2,000,000 to 24,000,000 cubic feet of gas daily. Tt has been allowed to 
waste in the most extravagant manner. The worst waste took place 
around Osage. 

CLEVELAND AREA, 


The Cleveland pools extend from Cleveland southward for 6 or 7 
miles. The region had two distinct developments. The old develop- 
ment was at a depth of 1,600 feet in what is known as the Cleveland 
sand, and the new development began in March, 1911, in the Bartles- 
ville sand at a depth of 2,500 to 2,700 feet. 

Most of the wells of this area produced immense volumes of gas, 
which in some cases flowed openly for a year. The gas yield was 
almost wholly wasted. One practical man shut his well in and fur- 
nished gas to the new drilling wells in this and near-by fields. He 
made a profit of $60,000 from the sale of gas and still has the well in 
use. In practically all of the Cleveland wells the gas is allowed to 
blow the oil into 1,600 and 2,400 barrel flow tanks. The casing heads 
are connected with 6-inch flow pipes, which allow the gas to flow at full 
volume. Had 2-inch tubing been used, the flow of gas would have 
been reduced, and the same amount of oil would have been obtained. 

Very few of the Cleveland wells were gaged, but it is thought that 
each well produced from 3,000,000 to 30,000,000 cubic feet of gas 
daily. The initial yield of the oil well was 400 to 12,000 barrels a 
day. Much of the oil had been ‘‘cut” with gas and water and had 
accumulated in waste pits, mentioned previously under the head of 
oil residue. While driving through the Cleveland field several very 
rich wells were noticed flowing oil at a remarkable rate. Many of the 
wells were heard blowing oil and gas into large flow tanks. The gas 
could be seen shimmering from the top of the flues on the tanks, and 
often it was so rich in heavy vapors that it would sink to the ground. 
The valleys or gullies through some of the richer parts of the field 
were full of heavy gas, which seemed to hang like a fog over the 
ground. Numerous signs calling attention to the danger of smoking 
were nailed on fences and trees bordering the road. Jt was obvious 
that the gas from this area would have been very valuable had it 
been conserved and marketed. 
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Well No. 1, in the NE. } sec. 1, T. 20 N., R. 7 E., known as the 
Lauderdale pool, was visited and a sample taken of the escaping 
gas. This well originally gaged about 12,000,000 cubic feet of gas a day 
from the Bartlesville sand. Gas was found at depths of 2,397 and 
2,412 feet. The gas that was blowing at the time of the visit came 
from the full thickness of the sand, as the well had been drilled toa total 
depth of 2,442 feet. The waste of gas was about 1,500,000 cubic 
feet a day. The gas was blowing “cut” oil into a large waste pit. 
It is possible that the well had been drilled too deep and that water 
had been encountered below the oil, thus causing an emulsion of the 
two, which had to be separated by standing. The operators stated 
that some gas had been found above the lower end of the casing. 
This had blown or escaped into the open within a week’s time. Some 
of the gas was saved by use of a ‘‘bradenhead,”’ and was being 
utilized on the lease. It is safe to say that 100,000,000 cubic feet of 
gas had been lost. The chemical composition and fuel value of this 
sample (Lab. No. 3179) are given in Table 2. 

A large amount of gas was observed escaping from the Martin No. 1 
well in the NE. } sec. 7, T. 20 N., R.8 E. I was told that the vol- 
ume of gas was between 12,000,000 and 15,000,000 cubic feet a day, 
and that it had been blowing for over 60 days through an extension 
pipe. The roar of the gas could be heard three-fourths of a mile. 
A large break was observed in a gas line on the same farm that was 
leaking perhaps 1,000,000 cubic feet daily. 

A Cleveland operator said that the original rock pressure of the 
Lauderdale pool was 500 to 700 pounds. One or two wells were 
known to have registered a rock pressure of 270 pounds in 15 minutes, 
and a volume of 15,000,000 cubic feet. The gas came from the 
Oswego limestone overlying the regular producing sand. One 
Cleveland well flowed 24,000,000 cubic feet a day. The gas came 
from the Cleveland sand, at a depth of 1,600 feet. The Miller 
No. 1 well, in the Cleveland sand, had an initial rock pressure of 580 
pounds. One well had a record pressure of 1,280 pounds and a flow of 
about 15,000,000 cubic feet a day. This was the well previously 
spoken of as having yielded a profit of $60,000 from the sale of gas. 
It is known as the McFall well and is located in the SE. corner NE. 
1 sec. 4, T. 20 N., R. 8 FE. The total daily waste of gas in the field 
in January, 1913, was estimated at about 20,000,000 cubie feet. 

Tt is said that in this area a well having an initial flow of 10,000,000 
cubic feet of gas a day.and a high rock pressure will flow for about 
five days without diminution of volume and then in two weeks’ time 
the flow will diminish to 2,000,000 cubic feet a day. 

A second sample of casing-head gas (Lab. No. 3180) from the Lay- 
ton or ‘‘shallow” sand was taken from a well on the NE. 4 sec. 2, 
T. 20 N., R. 8 E. The chemical composition and fuel value of this 
gas are given in Table 2. 
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CUSHING FIELD. 


The latest field to be opened lies 12 miles east of Cushing, Okla. 

The Cushing field was tapped in March, 1912, and since that time 
the development has spread remarkably fast. It is about 5} miles 
long by 3 miles wide. At the time of the visit there were about 70 
producing wells and about 75 rigs up that were either drilling or wait- 
ing for operations to begin. The upper productive sand of this field 
is known as the Laytonsand. It lies at a depth of 1,400 to 1,600 feet. 
Although the yield of oil is light at the north end of the field, it becomes 
much better toward the southend. The Layton sand oil has a specific 
gravity as high as 0.791 (47° Baumé.) The Jones sand lies at a depth of 
1,700 feet and the Cleveland sand at about 1,800 feet. The Wheeler 
sand is the deepest and most productive in the area. It lies at a 
depth of about 2,200 feet 
and produced a light green 
oil with a specific gravity 
of 40° to 42° Baumé. The 
daily production varies from 
50 to 500 barrels per well. 

Immense quantities of 
“wet” gas (gas mixed with 
oil vapors) are found at each 
well in the Cushing field. 
The amount varies from 
4,000,000 to 20,000,000 
cubic feet. About 15 wells 
in the area have blown an 
average of 4,000,000 to 
5,000,000 cubic feet a day 
for several months. The 
gas of the area has not 
been measured except in the case of several ‘“dry-gas” wells which 
lie along the eastern side of the field and are shut in for a future 
market. All the “wet” gas was being wasted, except in one case, 
where it was caught in a steel separator and utilized in an office 
building at the Fulkerson camp in the field. About 20 wells 
were observed flowing gas and oil through 6-inch tubing into flow 
tanks. 

Figure 14 illustrates the method by which the larger wells are 
controlled and the oil and gas conveyed to the flow tanks. Figure 
15 shows one of two large flow tanks in the area, from which immense 
quantities of gas were wasting. The roar of the gas from these tanks 
could be heard half a mile away. It was impossible to secure samples 
of gas from either the wells or the tanks because the wells were 
tightly closed and the flow pipes contained too much oil. A cotton 


FiGuRE 14.—A large oil and gas well in the Cushing fleld. 
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field was covered with oil for one-fourth of a mile in all directions. 
When the wells are completed, the gas blows the oil high into the 
air, whence it is carried by winds over the adjoining land. 

Much gas was going to waste at the northern end of the field. Gas 
from a large pipe was burning openly with a flame 10 feet long. Near 
a boiler at the Polly Derrisaw No. 6 well a torch was burning in day- 
light with a flame 6 feet long by 2 feet wide. Gas was blowing through 
a 2-inch pipe at the rate of about 1,000,000 cubic feet a day. A 
sample of this flow was taken under difficult conditions. The gas 
came from the Layton sand at a depth of about 1,400 feet. The 
chemical composition and fuel 
value of this gas (Lab. No. 3213) 
are given in Table 2. 

The E. Wacoche No. 1 well, in 
sec. 29, T.18N., R.7 E. (fig. 14), 
was observed flowing at the rate 
of about 2,000,000 cubic feet of 
foggy gas a day in an open flow 
tank. 

The original and chief opera- 
tors of this field were building a 
gasoline extraction plant and 
expected to place tight decks to 
their flow tanks and draw off 
the rich gas coming from their 
numerous wells. The gas con- 
tained about 4 gallons of gaso- 
line to each 1,000 cubic feet. 
The capacity of the plant was 
about 7,000,000 cubic feet a day. 

Severaloil men have estimated 
that during the months of Sep- 
tember and October, following 

Figure 15.—A flow tank with 6-inch flow pipe. thechief development in August, 
the waste of gas has amounted to 50,000,000 cubic feet aday. A 
conservative estimate placed the total waste of gas at 200,000,000 
cubic feet since August. As very few wells have been shot because 
of the gas flow, the waste from the whole field may aggregate 
1,500,000,000 cubic feet. 

This field produces but little water except in the Layton sand in 
the northern end of the field. 

One of the wells in this region had a daily production of 130 barrels. 

The best gas well of the area was the Magnolia Mikey No. 1, 
in the NW. } sec. 33, T. 18 N., R. 7 E. Gas was found at a 
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depth of 1,351 to 1,384 feet. The quantity increased at a depth of 
1,411 feet, while the largest flow was found at a depth of 2,092 feet. 
The rock pressure of the gas inside of the casing was 725 pounds 
and outside of the casing 675 pounds and the original volume was 
estimated at 32,000,000 cubic feet a day. This well was shut in on 
July 30, 1912. Several “dry-gas” wells had been drilled along the 
same locality and all were capped, pending the introduction of new 
gas lines into Cushing and the construction of trunk lines. 

A sample of “wet” gas was taken from the Fulkerson No. 1 well, 
in the NW. } sec. 5,T.17 N., R. 7 E. The waste of gas and vapors 
from this well was large. The chemical composition and fuel value of 
the sample (Lab. No. 3214) are shown in Table 2. 


BALD HILL FIELD. 


The Bald Ifill area lies about 12 miles northeast of Okmulgee in 
T. 15 N., R. 14 E. The area is known as Bald Hill or Twin Hills. 
The waste in this territory has been considerable. Flow tanks are 
used in this field to catch the oil and the gas escapes. The daily 
waste of gas is about 8,000,000 cubic feet. The gas appears to be 
very rich and heavy as it leaves the tanks. Many leaky gas lines 
were observed over the field and considerable waste was noted. 

The largest waste observed was from the Russel No. 1 well in sec. 
30, T.15 N., R.14 E. This well had been drilled 10 days previous to 
my visit and had blown into the air for about 6 days. The estimated 
waste during this period was about 5,000,000 cubic feet a day. At 
that time the well had been partly closed, but a drill stem had been 
lost in the hole. The waste during the remaining four days was 
about 2,500,000 cubic feet, making a total waste of perhaps 40,000,000 
cubic feet. The gas occurred with the oil at a depth of 1,680 feet. 
The gas was allowed to flow through a 2-inch pipe into the open. The 
gas was used in place of steam for driving the piston of the steam 
engine for this well. 

A sample of gas (Lab. No. 3183) was drawn from the small lead 
lines around the well. The chemical composition and fuel value are 
shown in Table 2. 

A second sample of gas was taken from the casing head of the 
Frank Lamb No. 2 well in sec. 22, T. 15 N., R. 14 E. The flow was 
perhaps 250,000 to 300,000 cubic fect aday. The chemical compo- 
sition and fuel value of this gas (Lab. No. 3184) are shown in Table 2. 


MORRIS FIELD, 


The Morris field lics immediately southeast of Morris. Considerable 
gas has been found in the area. The wells are capped and the gas is 
used locally and in Morris and Okmulgee. This field was not visited. 


Google 


42 WASTE OF OIL AND GAS IN THE MID-CONTINENT FIELDS. 


The price of gas in Okmulgee was 25 cents per 1,000 cubic feet for 
domestic use and 3 cents for factories: There were one glass plant, 
two refineries, and several smaller concerns that altogether used 
about 1,500,000 cubic feet of gas a day. A new glass plant was 
being erected that was to use 6,000,000 cubic feet of gas a day. 
Gas lines were being laid from the Schulter field, mentioned below, to 
Okmulgee. 


SCHULTER FIELD. 


The Schulter field is a narrow pool about 4 miles long lying about 
2 miles southeast of Schulter and 10 miles south of Okmulgee. In 
the northern part of this field the gas was not being wasted at the 
time of my visit, but the past waste had been enormous. During the 
early development, however, there was no ready market for the gas 
and, moreover, the operators were more interested in obtaining oil 
than in saving the gas found above it. The capacity of the wells 
was estimated at 500,000 to 50,000,000 cubic feet of gas a day, with 
an average of about 6,000,000 cubic feet a day. The gas flow, which 
went to waste, lasted from 2 to 14 days. The rock pressure had 
been reduced to 175 pounds. Most of the gas from the northern end 
of this field was used by a gasoline pumping station, which draws the 
oil and gas from the wells by vacuum pumps. 

A plant for the manufacture of lampblack is situated in this field. 
There were 24 burning and gathering sheds. In each shed there 
were 1,520 tips, or 36,480 gas-burning tips in all. About 56 
pounds of solids were obtained from 1,000 cubic feet of gas. From 
1,500,000 to 2,000,000 feet of gas were burned daily. 

The carbon company procured its gas from two wells in secs. 11 and 
15,T.12 N., R.13 E. No. 1 well in section 11 was 14 years old, 1,860 
feet deep, and produced originally 3,000,000 cubic feet of ‘dry gas” 
at a rock pressure of 200 pounds. The rock pressure had decreased 
to about 150 pounds. Well No. 2 in section 15 originally produced 
6,250,000 cubic feet of gas a day at a rock pressure of 175 pounds. 
On December 20, 1912, the rock pressure registered was 120 pounds 
in 10 minutes. This company was making preparations to buy gas 
from the lower end of the field in case the supply from its own two 
gas wells proved insufficient. 

A sample of the gas (Lab. No. 3182) from the two wells of the 
carbon company was taken. Its chemical composition and fuel 
value are given in Table 2. 

The lower end of the Schulter field is called the Bartlett pool. 
When visited, about 25 wells had been drilled since March, 1912, each 
of which had produced perhaps 15,000,000 to 30,000,000 cubic feet of 
gas daily. Most of this had been wasted. One of the chief operators 
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of this district said that the waste would approximate 15,000,000 
cubic feet a day. For 300 days this makes a total waste of 4,500,- 
000,000 cubic feet. 

The Bruner Allotment No. 1 well, in the NW. } SE. } sec. 36, T. 12 
N., R. 13 E., was visited. This well had blown gas for 296 days at 
an average rate of 6,000,000 cubic feet a day. The original flow of 
this well was given as 22,000,000 cubic feet a day. The total waste of 
gas from this well up to December 21, 1912, was estimated at 1,776,- 
000,000 cubic feet. A sample of the gas (Lab. No. 3181) was taken 
for analysis. The chemical composition and fuel value are given in 
Table 2. 


WHEELER FIELD, 


The Wheeler field lies in the west central part of Carter County, 
in T.38., R. 2 W. The development of this field began in 1904. 
The first wells of the area produced both oil and gas. Estimated daily 
flows of 6,000,000 cubic feet of gas have been recorded. The depth 
of the wells is about 850 feet. Since that time the development has 
spread and most of the wells have yielded large quantities of ‘‘wet”’ 
gas, which is separated by ‘‘bradenheads.”’ The gas yield from the 
area has probably varied from 3,500,000 to 13,500,000 cubic feet 
aday. Most of the gas has been used in Ardmore. 


THE FIELDS OF NORTHERN TEXAS, 
PETROLIA FIELD. 


The Petrolia field lies east of Wichita Falls, Tex. The gas in this 
field lies above the oil at a depth of 1,550 feet. Large quantities of 
gas have been produced and piped to near-by towns and cities. 
The gas is well conserved in this area. There was considerable early 
waste, particularly in the case of one well, about four years ago. Its 
reported original flow was 15,000,000cubic feet. It was allowed to run 
open for 11 months, pending a lawsuit. At the end of that time the 
estimated flow was 10,000,000 cubic feet. The estimated loss from 
this well was about 4,000,000,000 cubic feet. 


ELECTRA FIELD. 


The Electra field lies west of Wichita Falls. This field has produced 
remarkable quantities of oil. There are about 10 producing sands, 
which are found at depths varying from 400 to 1,800 feet. It is re- 
ported that but little gas was found in this area. 
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COMMENT ON ANALYSES. 


Regarding the characteristics of the gases represented by the sam- 
ples analyzed, G. A. Burrell, chemist of the bureau, makes the follow- 
ing comment: 


Of these samples only one (Lab. No. 3177), from the Hogshooter field, contains 
methane as the sdle combustible gas. Olefin hydrocarbons, carbon monoxide cr 
hydrogen were not present in any of the samples received. Some of the samples, 
especially laboratory Nos. 3184, 3175, 3180, 3215, and 3216 are rich in the higher paraffins 
and consequently are of relatively high heating value. One of the samples, laboratory 
No. 3216, contained much carbon dioxide, but has a high heating value because of 
the large proportion of the higher hydrocarbons, as indicated by the ethane content. 
An ordinary combustion analysis shows only the approximate proportions of methane 
and ethane and does not show the proportion of higher paraffins, if such are present. 
Methane and ethane undoubtedly predominate, and it is safe to assume that the 
higher the percentage of ethane the higher the proportion of propane, butane, etc., 
in the sample. Although the methane and ethane figures, when both are given, are 
only approximate, the determination of total paraffins (methane plus ethane) is quite 
close to the truth. The methane content given for sample laboratory No. 3177 is, 
of course, correct. 

The constituents in three of the samples—Nos. 3182, 3184, and 3215—total more 
than 100 per cent, an error that probably is chiefly due to the probable maximum 
experimental error in determining the total content of paraffin hydrocarbons being 
1.00 per cent. The carbon dioxide was determined with a probable error of 0.1 per 
cent. The second figures in the decimals have little or no significance. 

All the samples have a high heating value and compare favorably with natural gas 
from the eastern fields. The natural gas used in Pittsburgh, Pa., which comes princi- 
pally from West Virginia, has a heating value of 1,179 B. t. u. at 0° C. and 760 mm. 
pressure. 

All but three of the samples are casing-head gases, were associated with oil, and 
their high heating value is due to contained vapors of the liquid constituents, pentane, 
hexane, etc., which have a much higher heating value than the gaseous paraffins, 
methane, ethane, propane, and butane, although these casing-head gases carry also 
a larger proportion of propane and butane than the so-called ‘‘dry” gases. Laboratory 
Nos. 3181 and 3182 correspond fairly well to much of the natural gas from the Appa- 
lachian fields that is used for heating and lighting towns. 

The sample obtained from the Hogshooter field, as already mentioned, contains 
only methane as the combustible gas and is presumably fairly representative of the 
huge reservoir of gas in that field, although only a few miles distant are other reservoirs 
of gas, associated with oil, containing ethane and higher members of the paraffin series. 

The suggestion is offered that the gas in the Hogshooter field may have had the same 
origin as other near-by gas, and in passing through porous strata under pressure may 
have lost, by condensation, the paraffins higher than methane. The presence of the 
carbon dioxide (1.05 per cent), which is even more easily liquified than ethane, 
may be accounted for by assuming that the carbon dioxide present was generated 
after the movement of gas had ceased—that is, in the Hogshooter field. 

As regards the suitability of the gas for gasoline production, it can be stated that 
Nos. 3180, 3215, and 3216 show promise. Tlowever, their composition so closely 
approaches that of natural gas, which has not been profitable as a source of gasoline, 
that compression tests on a small scale would be necessary. The Glenn pool, from 
which samples 3215 and 3216 were obtained, yields much gas that can be used as a 
source of gasoline. 

Attention is called to the high heating value of these casing-head gases. Coal gas 
has a heating value of only about 600 B. t. u. at 0° C. and 760 mm. pressure. The 
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utilization of casing-head gas presents difficulties that are not finally solved by gasoline 
production, for the heating value of the gas left after the condensation of gasoline is 
only a trifle less than that ofthe gas as it comes from the well. 


THE VALUE OF NATURAL GAS IN OKLAHOMA. 


The value of natural gas produced in Oklahoma is as follows: ¢ 


Value of natural gas produced in Oklahoma during the years 1902-1911. 


Year. Value. | Quar’ 


| 
| 


sar sarisatiaitc fe 49,665 [oo 
dn Bin'g ce Perak Se 130, 137 ies. 
259, S62 


fi, 
75, 608, 000 


Number of productive wells, December 31, 1910.............-.-- 502 

Number of productive wells drilled during 1911..........2..-..-- 364 

Number of productive wells drilled January-November, 1912.... 413 

Total productive pas wells:.... i62.6-c.06seJocsclsee cas oseees 1, 278 
SUMMARY. 


WASTE OF GAS. 


The waste of gas in the Mid-Continent fields is treated for conven- 
ience under two heads, past waste and present waste. It will never 
be possible to estimate the amount of either loss with accuracy, 
because of the lack of information and the extent of development. 
The estimates that are given must necessarily be mere approximations. 


PAST WASTE. 


The chief waste of gas in Kansas took place in the early development 
of the Iola, Vilas, and Caney fields. No records were kept of the pro- 
duction. As the volumes were large, enormous quantities of gas 
must have been lost. 

The chief waste of gas in the Oklahoma fields has taken place in the 
Cleveland-Osage area, in the Glenn pool, in the Bald Hill field, and in 
the Schulter field. The estimated annual waste in this State during 
the years 1910 and 1911 was about 100,000,000,000 cubic feet. Most 
of this took place in the Cleveland-Osage area, and in the Bald Hill and 
Schulter fields. The total waste previous to these years was probably 
about 150,000,000,000 cubic feet, of which one-third came from the 
Glenn pool and the remaining two-thirds, since 1902, from widely scat- 


a Griswold, W. T., Mineral Resources U. 8.,1905, U. 8. Geol. Survey, 1906, p. 802; Hill, B., Mineral Re- 
sources U. 8., 1908, U. 8, Geol. Survey, 1909, p. 338; Hill, B., Mineral Resources U. 8., 1910, U.S. Geol. 
Survey, 1911, p. 302; Day, D. T., and ITill, B., Mineral Resources U. S., 1911, U. 8. Geol, Survey, 1912, 
pp. 308, 309. 
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tered areas. The loss in 1912 was not so large as in previous years, 
but on account of the waste of ‘‘wet” gas in the Cushing, Schulter, and 
Bald Hill fields, and the waste in parts of the Osage lands, the total 
loss for the year is probably 25,000,000,000 cubic feet. The total loss 
in the past in the State of Oklahoma was about 365,000,000,000 cubic 
feet. It is not unlikely that the aggregate waste in Kansas was 
50,000,000,000 cubic feet, if not more. The grand total of gas wasted 
in the Mid-Continent area, according to these estimates, would be 
425,000,000,000 cubic feet. The writer is confident that this is a con- 
servative estimate. 

The total daily consumption of gas in the Mid-Continent area is 
about 100,000,000 cubic feet. At this rate enough gas has been 
wasted to have supplied the present demand for about 12 years. At 
the present rate of consumption in Oklahoma the gas that has been 
lost would have served this State for about 60 years. The intrinsic 
value of this lost gas, if it had been saved, would doubtless exceed 
the value of the oil that has been produced from these fields. 

About 20,000 productive oil wells have been drilled: in the Mid- 
Continent fields, from which there has been wasted to January 1, 1913, 
an average of about 300,000 cubic feet of casing-head gas per well. 
The total waste of gas from casing heads was about 6,000,000,000 
cubic feet. The amount of gasoline that could have been extracted 
from the lost gas is variable, but undoubtedly it would have reached 
several millions of gallons. 


PRESENT WASTE. 


The present waste of gas in Oklahoma is taking place in the Cushing, 
Bald Hill, Schulter, Hamilton, and Cleveland pools, the south half of 
Osage Indian Reservation, and includes small amounts of casing-head 
gas that 75 per cent of the active oil wells of the region are producing. 
The approximate daily waste of the different areas is as follows: 


Daily waste of gas in Oklahoma, 


Cubic feet. 

Cleveland-Osage fields.............2-2-2---.---020--22205- 15, 000, 000 
Cushitig field: csccocaseesse des hess Sosidspeenseyendgeesead 15, 000, 000 
Schulter feld« <.2secse-.isa5 asdcsonseasquosisie@nsssioestSs 15, 000, 000 
Bald Hill Gelds §.5 cigncons cobb ee Hd sege ea eh eeekt ys 8, 000, 000 
Miscellaneoliaiareas..s.c2 0.7.20 con 58a sae ocpcensecotmenie cee 10, 000, 000 
Casing-head gas from active vil wells..........2..-2.-.-.--2.-- 7, 000, 000 

Totala., ccc04 sage tess cee pate cee esawaeedoeses 70, 000, 000 


At this rate the total yearly waste of gas is 25,500,000,000 cubic 
feet. This amount will be reduced about 50 per cent during the com- 
ing year of 1914 unless new fields are opened beyond a ready market, 
because of the entrance of natural gas companies into the Cushing and 
Schulter fields. Both these areas will witness increased activity in 
gasoline recovery. 
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KINDS OF WASTE. 


’ 


‘COMBINATION’? OR CASING-HEAD GAS. 


Much ‘‘combination” gas, or gas rich in oil vapors, is wasted in the 
Mid-Continent fields, where immense quantities of gas and oil are asso- 
ciated. Such waste seems to be regarded by oil men as incidental and 
necessary in the opening of such fields as the newer ones of Oklahoma. 
As arule, the operator is interested solely in producing oil from a new 
field, and the flow of gas is considered necessary for the production of 
oil. After the field has been either drained of oil or drowned by 
salt water, the yield of gas has so decreased that it is worthless. 
Therefore the operator is entirely responsible for this type of gas 
waste. Reasonable laws should be enacted and enforced for the pres- 
ervation of as much of the gas as can be consistently saved, and ways 
and means devised for saving and utilizing such waste. 

In most of the fields the gas is found above the oil and in the upper 
layers of the productive sand. In parts of the Cleveland and Cushing 
areas, the gas is found about 12 feet above the top of the oil sand 
and is often separated from it by a thin strata of shale. The gas 
should be sealed in the containing rock and conserved for future use. 

Where the gas is actually mixed with the oil, methods should be 
devised for collecting and holding this gas until it can be utilized. 
In addition, an attempt should be made to interest operators in the 
manufacture of gasoline from gas. At this time, when motor fuels 
are in such demand, much can be done toward improving the 
present situation. 

The latest methods of gasoline extraction should be put into gen- 
eral use. The saving of gas, vapor, and oil should be more critically 
studied throughout the oil fields and only those methods used that 
will give practically complete recovery of the entire yield of a well. 
Chemical analyses of all of the oils and natural gases from every 
section of the United States should be made, and the value of the 
gases for gasoline recovery ascertained and placed before the oil 
and gas men. It is surprising how little is known among the oil 
fraternity of the value of natural gas and the possibilities of recover- 
ing both oil and gas. 

An efficient method of gasoline extraction that can be used on a 
small scale among the older oil fields needs to be devised. From 
many wells and leases in the older fields small quantities of casing- 
head gas are allowed to escape that could be utilized if the process 
could be adapted to smaller volumes. 

By the use of vacuum pumps not only gas but lighter portions of 
the oil could be taken from the casing head and used for the pro- 
duction of gasoline. 
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Though it is understood that the gas and oil men are cooperating in 
many instances, to the profit of the ol operator, in utilizing the gas 
from oil wells, it should be borne in mind that there is a distinction 
between ‘‘dry” and ‘‘combination” gases. The first should be used 
directly as fuel and the second, if analysis warrants, should be used in 
the gasoline industry and should bring proportionably greater profit. 


“DRY GAS.” 


In the development of most of the present oil fields, certain wells 
of the field have been found to yield gas alone. The gas from these 
wells is termed ‘‘dry” gas, and does not carry the vapors that accom- 
pany the gas associated with oil. In earlier days, unless a market was 
at hand, such wells were allowed to flow an unnecessary period before 
closing. Many of them were never closed. Within the last year or 
two, the demand for gas by the large pipe lines has done much to 
bring about the cooperation of oil and gas operators. The wells are 
closed as rapidly as possible and if the market is not at hand the 
wells are allowed to wait. Such an example is shown in the present 
development of the Cushing field, where several ‘‘dry”’ gas wells are 
closed, pending the building of pipe lines. Joint leases are now 
issued by which the gas operator takes the gas and the oil operator 
the oil. 

In regard to the question of closing wells, several gas and oil 
operators have stated that it is possible to cap any gas well, regardless 
of its capacity; but, of course, this statement does not apply to wells 
improperly cased. 

BRADENHEAD GAS. 


Gas that is inclosed by a bradenhead is termed ‘“ bradenhead gas,” 
for the lack of a better name. This term applies to all the gas which 
lies above the oil, and through which the drill must go to reach the 
lower and more profitable oil sands. Numerous instances were heard 
of where this gas was allowed to waste rather than devote time or a 
small expense to save it, which often was very large in amount. This 
can all be saved by the use of proper methods, and stringent measures 
should be taken against the man whe willfully allows such waste. 


ENGINE USE OF GAS. 


The use of natural-gas pressure to drive steam engines, the gas 
escaping freely from the exhaust, is a willful waste that is not often 
practiced. A case of such abuse has been discussed under “The 
Bald Hill Field” (p. 41). If gas pressure is thus used, the exhaust 
should be connected to a low-pressure pipe line. 
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WASTE OF GAS BY TORCHES OR FLAMBEAUX. 


The flambeaux law is quite generally broken in the Mid-Continent 
area. There are possibly 2,000 or 3,000 torches in use in these fields 
that burn day and night near the lease dwellings and power houses. 
Lights are indispensable in drilling at night and are used extensively 
about the rigs, but the open jets should be provided with tips, and 
should not be allowed to burn during the day. The field men con- 
sider it less trouble and cheaper in the end to let them burn all the 
time. As most of the gas consumed by flambeaux is casing-head 
gas, the oil men allege that shutting in this gas reduces the yield of 
oil; hence the continuous burning. 


WASTE OF GAS BY FLAT RATE. 


In several towns in the Oklahoma ficlds gas meters have not yet 
been installed. The gas is sold at a flat rate for each stove, heater, 
and light used. The use of gas under such conditions is not conducive 
to saving. As a rule, most of the heating and lighting devices burn 
day and night. The regulation of the temperature by opening and 
closing outside doors is not uncommon. It is possible that the 
increasing demand and decreasing supply of gas will soon compel the 
installation of gas meters in all localities. 


CHEAP GAS FOR MANUFACTURING, 


The rates for gas used by the industries, particularly in Oklahoma, 
are in many places ridiculously low. The price varies from 1§ to 16 
cents per 1,000 cubic feet. Cases have been known in the oil towns 
of Oklahoma where 14 cents per 1,000 feet has been the prevailing 
price. The average rate for factory use in or near the fields is 3 
cents per 1,000 cubic feet. Where the gas is piped some distance, as 
from Tulsa to Oklahoma, the rate is from 10 to 16 cents per 1,000 
cubic feet. The average for the State of Oklahoma is slightly over 
5 cents per 1,000 cubic feet. 

It is very seldom that the supply of gas is sufficient to equal the 
demand in domestic use, and this will prove to be the case, more and 
more, as the present Oklahoma fields decline. As natural gas is the 
cleanest of fuels and is particularly adapted to household use, it does 
not seem unreasonable to consider it as strictly a domestic fuel and 
not a commercial one. It should be limited to the use where it will 
do the most good. 

The proportion of natural gas used in manufacturing to that used 
for domestic purposes is often as high as 10 to 1, and even in Kansas, 
where the supply is well-nigh exhausted, the proportion is more than 
2to1. It often happens that competition in large gas fields reduces 
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the price to exceptionally low figures and as a result new plants and 
factories are built near the supply. An undue proportion of gas is 
thus forced into industrial use. The drain on the large fields is 
increased in proportion and the lives of the pools are greatly shortened. 
The price of gas in the Oklahoma fields, through industrial competi- 
tion, is kept so low that there is little economic inducement to save 
gas. Therefore standardizing the price of gas will assure inducement 
for its complete conservation. All natural gas should be sold for not 
less than 25 cents per 1,000 cubic feet. Even at this figure the cost 
of gas fuel for all uses would be much less than the cost of coal or oil. 
It should not be sold for much less than the fuel it displaces. The 
fact that such an excellent domestic fuel is abundant and easy to win 
is not necessarily a reason why it should be put to industrial uses. 


FREE GAS. 


One of the worst features of the industrial use of gas is the induce- 
ment offered by ‘‘boom”’ towns or areas to manufacturers to erect 
plants near the supply, under the promise of free gas and an ever- 
lasting supply of it. Several factories have been induced to move 
from Kansas to Oklahoma on the strength of such offers. Instances 
are known where the gas lasted but a short time, and the operators 
were forced to resort to other fuel or abandon their plants. In such 
cases many companies fail and men are thrown out of employment. 

‘This was also true of Indiana during her intense gas excitement. 
Several towns were overbuilt because of gas inducements, and after 
the gas was wasted and the field abandoned they were partly deserted, 
and in the present day are known as ‘‘dead”’ towns. 


EXPLOITATION. 


The greedy exploitation of the extensive gas fields of Kansas and 
Oklahoma by the large pipe-line companies is one of the most deplor- 
able features in the waste of natural gas. It is wrong for a large 
common carrier of gas to limit its gathering lines to certain areas, and 
then, in an effort to meet the excess demand, draw gas from the fields 
beyond their safe working value. Some of the greatest gas areas that 
have ever been developed have been depleted long before their nor- 
mal life by drawing gas from them at a rate of 50 to 85 per cent of 
their daily capacity. When the field is overdrawn, the inevitable 
result is drowning by salt water. Not only are the immediate wells 
affected, but the whole territory is endangered and the more conserva- 
tive gas operators are in danger of ruin from their reckless competitors. 
The lives of the wells are curtailed, often in a most startling way. It 
is reported that some wells of good yield are rendered useless within a 
month’s time. The State law (1913) of Oklahoma limits the draft to 25 
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per cent of the natural flow. An attempt is being made to make this 
15 per cent. Under the present condition the only remedy for such 
practice is absolute enforcement of a law providing for a draft not to 
exceed 25 or 35 per cent of the daily capacity of the field. 

The wonderful Hogshooter gas field was ruined prior to 1911 by 
faulty methods of drilling and casing, by waste, and by drawing on 
the field too heavily. The moré conservative companies had been 
drawing 40 per cent of the daily capacity, but when compctition 
became sharper, all the companies began drawing on the supply as 
fast as it could be conveyed away. 

It is evident that a gas trust would be one means of solving the 
problem, for in the development of a field the company would space 
the wells properly and would drain the field according to its safe 
working capacity. The pressures in the field would be equalized 
and this would lengthen its life. 

Some companies have been known to enter a field and draw gas 
only from the wells near the trunk lines. The gas from these wells 
was drawn at 75 per cent of the daily capacity, without respect to 
the effect on other excellent gas wells that were in the same territory, 
but at some distance from the mains. In the Collinsville gas area 
a number of fine wells with rock pressures as high as 540 pounds 
were thus situated and without even being tapped the rock pressure 
dropped to 360 pounds. The closed wells lost much of their gas by 
excessive draining. Although the gas from the wells near the trunk 


line was being sold at a ridiculously low figure, the owners of wells 


farther from the mains were compelled to sell the gas or lose it 
entirely. In justice to the operators, feed lines to the different 
parts of a field should be maintained by the buyers. 


THE SPACING OF GAS WELLS. 


Excessive competition in the large gas fields has been caused by 
an irregular spacing of many of the gas wells and the result has been 
to hasten the depletion of the fields. The gas companies, above all 
things, should cooperate and place their wells so that the drain of a 
gas field would be uniform. Good results from proper spacing have 
been obtained in the Blackwell gas field. 


IMPROPER PLUGGING OF WELLS. 


In Oklahoma it is altogether likely that some abandoned wells 
have been improperly plugged, to the detriment of neighboring oil 
and gas accumulations. Plugs and the proper amount of filling 
material should be placed so that salt water can not leak into the 
oil sands from aboye or below. 
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THE USE OF VACUUM PUMPS. 


Vacuum pumps should never be placed on the wells of a gas field 
until it is in its last stages of depletion. The unnecessary use of 
vacuum pumps in Oklahoma fields exhausted the wells with needless 
rapidity. 

CONCLUSIONS. 


The enforcement of drastic legislation to meet the problem of con- 
serving natural gas has proved difficult. The gas and oil operators 
are opposed to, and perhaps fail to abide by, laws that work un- 
reasonable hardships on their business. It seems therefore that a 
campaign of investigation and education is the best solution of the 
problem. This must be done in the fields and with personal coopera- 
tion and contact with the oil and gas men. These operators must be 
shown that it is to their profit to conserve oil and gas. The oil and 
gas men must eventually be relied on to put conservation into 
practice. 

Two suggestions are offered for the prevention of needless wastes 
of gas. It should be made compulsory to use proper methods for 
conserving the gas found above the more important oil and gas bear- 
ing horizons. As has been pointed out, a large amount of the upper 
gas has been and is being wasted, and immense quantities of gas have 
been lost and fields have been prematurely invaded by water through 
failure to use the best methods in drilling and casing wells and 
through wasteful exploitation. No company has the right to en- 
danger the life of a field by excessive drains-of gas, and for the 
same reason no person should be permitted to use improper methods 
in sinking wells. 


PUBLICATIONS ON PETROLEUM TECHNOLOGY. 


Limited editions of the following publications are available for 
free distribution. Readers are requested to select publications of 
especial interest, as requests for all publications can not be granted. 
Requests for copies should be addressed to the Director, Bureau of 
Mines, Washington, D. C. 


Buuuetin 19. Physical and chemical properties of the petroleum of the San Joa- 
quin Valley, Cal., by I, C. Allen and W. A. Jacobs, with a chapter on analyses of 
natural gas from the southern California oil fields, by G. A. Burrell. 1911. 60 pp., 
2 pls., 10 figs. 

TecunicaL Paper 3. Specifications for the purchase of fuel oil for the Government, 
with directions for sampling oil and natural gas, by I. C. Allen. 1911. 13 pp. 

TecHnicaL Paper 10. Liquefied products from natural gas; their properties and 
uses, by I. C. Allen and G. A. Burrell. 1912. 23 pp. 

TECHNICAL ParER 25. Methods for the determination of water in petroleum and 
its products, by I. C. Allen and W, A. Jacobs. 1912. 13 pp., 2 figs. 
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TECHNICAL Paper 26. Methods of determining the sulphur content of fuels, 
especially petroleum products, by I, C. Allen and I, W. Robertson. 1912. 13 pp., 
1 fig. 

TECHNICAL Paper 32. The cementing process of excluding water from oil wells as 
practiced in California, by Ralph Arnold and V. R. Gartias. 1913. 12 pp., 1 fig. 

TECHNICAL ParER 36. The preparation of specifications for petroleum products, 
by I. C. Allen. 1913. 12 pp. 

TECHNICAL PareEr 37. Heavy oil as fuel for internal-combustion engines, by I. C. 
Allen. 1913. 36 pp. 

TrcHNICAL Paper 38, Wastes in the production and utilization of natural gas and 
means for their prevention, by Ralph Arnold and F. G. Clapp. 1913. 29 pp. 

TECHNICAL Parer 42, The prevention of waste of oil and gas from flowing wells 
in California, with a discussion of special methods used by J. A. Pollard, by Ralph 
Arnold and V. R. Garfias. 1913. 15 pp., 2 pls., 4 figs. 

TECHNICAL Paper 49. The flash point of oils; methods and apparatus for its deter- 
mination, by I. C. Allen and A. 8. Crossfield. 1913. 31 pp., 2 figs. 

TECHNICAL Paper 51. Possible causes of the decline of oil wells and suggested 
methods of prolonging yield, by L. G. Huntley. 1913. 32 pp., 9 figs. 

TecHNICAL Paper 57. A preliminary report on the utilization of petroleum and 
natural gasin Wyoming, by W. R. Calvert, with a discussion of the suitability of natural 
gas for making gasoline, by G. A. Burrell. 1913. 23 pp. 

TrecuHnicaL Paper 66. Mud-laden fluid applied to well drilling, by J. A. Pollard 
and A. G. Heggem, 1914. 21 pp., 12 figs. 

TecunicaL Paper 68. Drilling wells in Oklahoma by the mud-laden fluid method, 
by A. G. Heggem and J. A. Pollard. 1914. 27 pp. 

TECHNICAL Paper 70. Methods of oil recovery in California, by Ralph Arnold 
and V. R. Garfias. 1914. 56 pp., 5 figs. 

TrecHNicaL Paper 72. Problems of the petroleum industry; results of conferences 
at Pittsburgh, Pa., August 1 and September 10, 1912. 1914. 20 pp. 
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